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I?rpface 



Theso pdp^PS mr& preseiueil at national ronferencp on "Aerobics Exerclsei 
8el«aliMc BflfilB oncl ImplemenLaLion of Programs" vlfich was coapot\sorer! by 

fliystciil Fitness Counril of ARAPCS and Oral feberts University. Th© 
/<fonf0fence was bold on the campus of Oral Roberts University, Tulsa, Okla., 
October l2*Uii 1978. It atu-arted 170 participants from the United States 
and Canada. ^ 

Many requests have been received from personn unable to attend the conferrnce 
M papers and materials presented. This volume is an effort to consolidate 
Information for those allied health professionals interested in implementing 
aerobic exercise programs in public schools, colleges and universities, /ind . 
business and Industry. * 



The physical fitness council played a major role in planning tiie conference 
With Raymond A. Cisxek, AAJIPER staf f I laison for the council, coordinating 
planning of tlie meetings and obtaining the neceHsary approvals from the alli* 
ance. Steve Blair, Russell Pate, David 'pundiff, Paul Brynteson, and Kenneth 
Het8 made signiftcant rontributions to the planning and arrangements. Special 
thanks to the Offirp oi University Relations at ORU for editing, compiling, and 
printing 4^hiB volume for publication by AAHPER. 

'The papers are in thr^e general sections: 

'Section It Introduction (presents the basis for adhering t» a health 
fitness life-style) 

"Section II: Scientific Basis (presents the physiological beaefita of 
properly prescribed aerobic exercise) 

Section III: Methods (presents methods of implementalion of aerobic eKer« 
cises in business and industry, public schools and colleges 
and universi t ies) 



David 'E. Cundift, Ph.D. 
Editor and Coordinator 
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By Steven N. Blair, [M5,D. 
Professor of Health and Physical Education 
University of South Carolina 

' • ^ 
Out hiifflon ancestors have been on thla planet for perhaps 2 inllUon yearSi 
fpF 59.5 percont of that time they existed as hunters and gatlierers. Th© deWlop 
Itent of agricultfire began aoine 10,000. years ago; we have had cities for abdut 
8ipOO yearSf find our Tiependence on fossil fuel came. about only within the past 
lew hundred years. Today^'s modern technological society with nuclear Btiergy ancl 
COinpuUrs has developed within our short i iff? times.. The life-style of raodorn . * 
Americans Is &o different from that of our hunting and gathering ancestors that 
m CfSn scarcely comprehend it. * 

-f^GW hwntlng and gathering societies are left, 'but tltose still extant caa 
tfiU ufi something about how our ancestors lived. The bushmen of the Kalahert 

..haw been, studied and^ pr-ovide some insight Intr- those earlier li fe-'StylTST'*"' 
Althougl) Ktheir lives arc difficult by our standards, particularly durlag.thc dry 
season, tliey appear to.be healthy and happy. The major tasks, of course, are 

:cmxc«rned with obtaining 'food and water. Shelter In their mild cllraaLe Is not a 

froblem. Clothing needs are few and simple (the lashlon houses of Par4s and New 
ork are unknown anfl there is apparently no planned obsolescence). There ts no 
isass advertising, to create artificial needs for worthless products and no depart* 
ment stores for purchasing them, ^therefore their material possessions are few* 

The hunting and gathering tasks are somewhat physically demanding, .although 
not overly arduous. The duration, trequency, and intensity of this enforced 
exercise prescription Is apparently adequate to maintain a lean body and appfopri 
-at&--lr©ve-l-e- of physical fitness. 

The buslunen appear to have amp le^ time, find inclination for singing, dancing, 
and «t6rytclling as leisure activities. They also upend considerable time 
resting in the shade In camp. By and large they appear to have a simple yet 
pleasant life. This is possible even though they have been pushed into one of » 
the most inhospitable geographical areas of the globe. H 4« easy to imagine 
that the earlier hunters and gutht-rers, who had access to the- lush savannas and 
semi tropical areas full of game and vegetation, had an even oiore enjoyable 
existence. ' 

tt is occasionally lun lo-aBk philosophical qneKtlons and Irt the mind play 
With answers. We frecpiently hc*ar the term ^'((ua 1 i ty of llie^." What does it 
mean? How can quality of life he defined? What i.s optimal quality of life? 
Are we really any better off than our hunting and gathering ancestors in terms 
of quality of life? Civl I ij!ation ban brought many advances lor humankind,^ but 
there are also negative developments. The high technology that provides us w-ith 
modern creature comlorts has also pr.ovlded the means to destroy the planet. It 
matters little whether this occurs suddenly in nurlear holocaust or by degrees 
In the form of resource depletion and pollution. The buKhmcn seem rather happy 
and well-adjusted; is our quality of life superior? Civilization has produced 
arti music, and literature for upilltlng human spirit and intellr'cl. It has 
also produced ieminlne-hygiene spray, doj^cns oi plastic kitchen or home appli* 
ancPB adverlispd on late night TV, ajid a materialistic society that cries more, 
more. 
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My conclusion Is iliaL men's technology has outstripped his evolution. We 
simply are not meant to Uvp as we do in highly developed, technological over- 
kiU that exists in the industrialized world. Of course, we cannot all suddenly 
become hunters and gatherers, nor do I advocate a destruction of civilization 
and a return to those simpler times. What I am suggesting, however, is tli*t 
many of^our current problems, and I will focus on health matters, can best be 
understood when Interpreted in the perspective of historical anthropology.. , 
Perhaps some life-style changes caf5 be made that will simplify our Lives, 
improve our health, and at the same time permit continued enjoyment of the 
high culture produced by spveral thousand years of civilization. 

Life -Sty i .f- jl ll^^li ^ roblems, and Health Stat us 

Most of us learned some common-sense health tulej from our parents, grand- 
parents, and doting aunts and uncles. Don' t eat between meals . Breakfast .s 
the most important meal of the .lay. Smoking will stunt your growth. Don t get 
fat, and so ort ad nauseum. As we became educated we began to doubt these state- 
ments a§ lackimrscrenmic proof and dismissed them as old wives al^S. Now 
it appears that those concerned relatives and friends were right after all, and 
we can support those concepts with evidence. 

• Recent research from ail thxee avenues of medical research (clinical; 
epidemiological, and experimental) implicate many health habits as etiological 
factors in a wide variety of major disease problems. 

Ciearette smoking probably causes more morbidity and excess mortality each 
year than any other single health nabit. This one habit has been convincingly 
implicated as a contributing cans? to chronic lung disease, various types of 
caScer (especially lung), coronary hea'rt disease KCHQ) , and other ci.rcu atory 
atlmeJts 'uterally hSndreds'of studies on smoking and health are published 
annually around the world, and summaries of this research are readily avail- 
able. ^'^ ■ ^ • 

•t 

A second major health behavior specifically linked to yariou.s ai ments is 
the broad category of diet. The eating pattern is admitted y one ° ^e two 
major components U energy balance (the other being physicra ^^^^^^ ^ / J, 
such, a contributor to obesity. Obesity has been recognized as a major public 
i^a h proSlen in the United Stat es^ ' ^ ' ' and a concributor to various dis- 



eases. 



The eating pattern is also tlionght by many to be related to CUD Research 
over the last two or three decades h,is shown that the high-calorie, high-fat, 
and htgh-diolesterrl diet of Americans causo-s high levels of blood lipids , ts- 
iS'iany cholesterol. These lipid abnormalities are rfe 'nite ly « ^d the^^^^^ 
development of oLlicrosi lerosis , the major cause ot heart attack and «'-roke. 
These in URS meet the criteria for determining causal relationships be Ween 
r Bk fa 0 and disease." It is important that controlled experimental studle 
niw pJ^wScns With reasonable explanations of pathogenetic mechanisms to support 
the earlier ep i <lemi I ogic a 1 and clinical tindings. 

The American diet .s also perhaps related to certain ^''^^^J"'"^" 

leadina cause of cancer mortality is colorectal cancer,'-^ for whuh diet has 

ieJJ sSggi'sred as a cause Diet has .Uso been tentatively linked to 

cancer of the sloiiiaili, bre.ist, and uterus. ' 

2 
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A third miov Ufe^^styU component ^^lated to health is physical ^iftivtty** ' 
Setientaty living produces low levels of phy$ical fitness ot physictl wotk aiptei* 
ty (PWC).^^ Work physialogists frequently express PWG in HEtS* One Sf eftuSiir 
the aiftount of energy expended in e resting state, 10 METS refers to lifli jiaferiy " I 
expenditure of 10 times resting. Sedentary adult Ameiricans typically have ^ PWC * ' / 
of 7-9 MBTS.^^ Since sustained work capacity for 12-16 hours is probably limi#M ' 
to 15*20 percent of PWC>^^ the average sedentary persoi can average only i3*l^»0 , 
^TS over ^he^course of a day without fatigue. « Trained persons not only havp a 
bigHet PWC, they can use a greater fraction of itf over long tirte periodf* Tnuii 
it seems reasonable to conclude that many sedentary persAis are so unliC that it 
limits their ability. to enjoy life* tjumerous worldwide enid^miolO|ical studies 
have shown that more active group* tend to have less CHD,^^*^4>25f26 ^ithough^ 
these studies tended to have methodological flaws., ^^^^^ and additional work 
needs to be done, it appears that it is better to be active than sedentary* 

• * . • / 

Reg^ular physical activity^has also been linked with a reduction in obes^ 
ity,*^^*^^ -prevent ion of low-back pain,2t> antidote for **stre8S and 

"feeling better. , * 

Other life-style components can obviously affect health and well-being, ' 
Vijilent deSths due to accidents and homicides are a ihajor problem* Although 
maijy of *the causes are difficult to identify, it is evident that lack of safety 
consclotisness (failure to wear seat belts, for example) or drug abuse (espe- • 
cially alcohol) are prime candidates. ^ 

It is also difficult to ascertain how many Americans succumb to ennui or 
are **just in a rut." They drift through Ufe without fully experiencing "joie 
de vivre." The causes of thege. symptoms are probably impossible to identify^ « 
but it is safe. to say .that persons in that ^condition are certainly not function- 
ing at top^ social and emotional health. Are there life-style components related 
to these problems? Perhaps. Perhaps not. But it would be interes^ting to see if 
the symptoms would disappear if the other more tangible health behaviors discussed 
previously were practiced. 

Several reports on the relationships between health practices. and health ' 
status have been published by the Calif o/nia Human Population La'boratory 
More than 6,000 persons randomly selected from Alameda County (Oakland), '•Calif ornia* 
were surveyed for health status (physical, menta|, and soqial) and^ health practices, 
Tbey were followed for 5 years to determine mortality rates. Summ*ary findings 
from these studies indicate a definite relationship between health practices and 
longevity. Seven ^^significant health practices were identified: (1) eating 
breakfast, (2) eating regularly with no snacks, (3) eating in moderation, (4) ^ 
smoking abstinence, (5) moderation in alcohol consumption (if drinking at all), 
(6) engaging In regular physical exercise, and (7) regularly sleeping 7*8 hours 
a night. The researchers found that 45-year-old males who followed 0-3 of these 
habits could expect to live to age 67; those who followed 4-5 habits could ' 
expect to live to age 73; and those who followed 6-7 habits could expect to liv^^ 
to age 78v The data for 45-year-old women showed a similar trend; howe'^er, the 
differe<tce in life expectancy between the top and bottom groups was 7 years 
rather than the 11 years for men. 

These studies tend to support the notion of the relationship between health 
practices and health v This certainly se^ms clear and straightforward, but in 
science it is necessary sometimes to confirm the obvious. 
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. Studies like the ones discussed previouslV have givetwa great impetus to * 
the concept of .preventive health practices. It appears to be ,an ide». whose time 
has come. One can scarcely pick up a scientific journal from the health or 
med^ical disciplines without finding an article or editorial suggesting that CHD 
cr eancer can and should he presented. Politicians have also joined 
this movement. ^^'^^ 

Tfie most comprehensive and organized approach to the issue of preventxve 
-health practices has been presented by the Canadians. ^^'^^'^^ Their approach to 
'•Operation Life-Style" states (among other things) that: 

• i 

It is better to be sUm than fat. 

It is* better not to smoke cigarettes. ^ • 
Excessive use of medication is to be avoided. 

Exercise and fitnes's are better than sedentary living and lack of 
fitness. 

5, Alcohol is a danger Lo health, particularly when driving a car. 

I have tried to show that there are readily identifiable common-sense heaUh 
practices that should be followed. If this is done, it is reasonable to expect 
improved he.illh and. lon^r lif.e. It is perhaps also necessary to point out the 
obvious, tlial the responsi bi I i ty for these life-style changes rests with the 
individual. A recent editoriul in the Jo urnal of the American Medica-l Associatio n 
states, "Perhaps the most promising poteiitiol for Improving the public health • 
resides in what people ran be motivated to do for themse Ives , That is *: 
sound advieo. <^ , « 



I. 
2. 
3. 
4. 
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•Major societal issues are'on^the circumference of the circle* It ts mv 
contention Jth'^t these issues are relajted in part to the majo'^r eauises of rooroid* . 
ity and mp/tality listed in the first ring of the ciiujle. These health ptobleins 
ate further related to the intermediate steps depicted in the next rjji^-r Finally, 
I propose thSfc the health practices listed in the centei: are "lajol: causative 
factors related to the health problems and issues dirplrayed in thu model* It is 
al^o perhaps possible to extend the reasoning at least one more step; The 
initiation, ef^tablishment, and maintenance of these health practices is compli- 
cated* They^re probably dependent upon environmental, cultural, and pers'onal 
factors and situation^, Horn's model for IJersonal Choice Health Behavior is a 
theoretical example of how these factors interrelate.^"' T\ie application of this 
and other models will be discussed later. 

y * 

Efficrfcy of Prevention Pevi?loping a Healthful Life-Style » 

If one agrees with our previous arguments, it is clear that Americans would 
benefit from changing certaiit health behaviors. In the minds of many, however, 
that assumption meets a major stumbling block. A widely held pessimistic view 
is that persons are unable to change the^e habits of long standing. Folk wisdom 
Indicates, ^'you cannot teach an old dog new tricks," ''^ou cannot change l^uman 
•nature," "peopJ.e will not change health habits,*' or "more. people are stnoking now' 
iHan ever before." I recognise that health-habit changes are not easy,, but ^ 
neither are they impossible. Americans are becoming more and more health con- 
scious, in my opinion, and a'Ve making changes in greater and greater numbers. I 
will present some of the available evidence on trends for some of these habits, 
but perhaps a personal observational example illustrates th,e concept just as 
well. I have lived at my current address in Columbia for 6 years* When we 
"first arrived, hiy wife and I were' essentially the only joggers in the neigh* 
borhood. Now you see joggers going down my street from 6 a.m. to ii p.m. At 
any time'^ doubt that you would have to wait more than a few minutes to see the, 
next one. I cannot quantify the amount of change in jogging behavior in my 
neighborhood, but lifeel confident. that it is simply astoCnding. It is. also 
* u'ncou'raging that all ages, sizes, ability levels, and both sexes^ are represented. 

* V 

The proposition that people want to change health habits, are trying 'to 
"change, and are being somewhat succ^^ssful can be supported with hard evide'nce. 
It is clear that the studies reported represent isolated ihdividual attempts at 
addressing the problem. We have npt yet mounted a comprehensive, organized, and 
aggressive campaign', as has been proposed in Canada. It is encouraging, 
however, that tjiese ind^i^viduol projects are showing some positive results, and 
even more' exciting to thlnK about what can be done with an all-out effort. 

One Swiss study offers hope for changing behavior in adolescence.^^ This 
4-year prospeitive study involved 120 male apprentices in machine factories. 
The subjects were assigned to a control group (N=60) and an experimental group 
(N«60). The subjects in the experimental group received a program of health 
^education consiiiting of lectures ancT exhibits. Leisure-time physical activities 
were also encouraged. The findings after 4 years were impressive as shown in 
Table 1. 
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Table ! ' , 
Changes in Health Behavior Over 4 Years 

Cigarette Smoking ^ Alcohol Use 

Initially At end ' Initially -At end/ 

Bxpierimental "group . 24 • 25 26 33 

Control group . , . , 55 • 

These data clearly show that the heanth-education program did* not cause smokers' 
and drinkers to quit, but it did apparently prevent thtf ejcperimgntal subjects^ from 
starting the habits. The participants also engaged iii 'more physical activity, 
showed greater improvements in measures of physical fitnejjs, and had fewer dental 
caries. ^ • 

The Stanford University "Three-Community Study" has demonstrated that entire 
conunuuities can be persuaded to change health behaviars . ' In this study, one 
community was assigned as a control, one^received health education via mass media, 
and the third received the mass-media campaign plus intensive ^intervention . The 
intensive intervention consisted of selecting 100 high-risk 4)articipant^ who were 
offered face-to-t«ce intervention from behavioral scientists and dieticians. Un 
the two experimentat communities the mass*media campaign was directed by special- 
ists in communications, medical science, and behavioral science, 

» < 

The study design required a behavioral interview and- a pedical examination 
in all three communities. Surveys were conducted at baseline and repeat annudl 
examinations for 2 years of follow-up. Tffe behavioral interyiew consisted of a 
health knowledge component and also surveyed attitudes relative to health behavior 
change. The medical examination included (jeasur^o of blood chemistty, blood 
pressure, weight, and EGG. A summary of the results after 2 years revealed no 
chanke in health knowledge or health behavior in, the control cominnnity. The mass- 
mediaVonly coiiununity had significant dhanges in both knowledge , and behavior. The 
greatest knowledge and. behav iora I changes ' occur red in the, coiQmunity receiving 
the mas^-media^ campaign plus intensive intervention, . v. 

The'cesults of this^ady suggest that mass changes are possible arfd that 
they can be done inexpenjip^ely . ^ • 

Although there has been no organized campaign, considerable effort has been 
expended in antismokiug education. The surgeon general^ report on smoking aftd 
health provided an impetus to smoking cessation efforts by voluntary health agen- 
cies and professional organizations.^* Antismoking spots on television, community 
campaigns, .md quit-smoking clinics have been used. The av^i lable data do not 
permit an analysis to determine specific causes for changes in smoking behavior, 
but significant changes have occurred. National probability samples have been 
drawn and surveyed for smoking behavior for thr National Clearjnghoilse for Smoking 
and Health. These surveys indicate that the f^valence of smokijig in adults de- 
clined sharply from the Tiid-I960's to the mid-1970's. Smokiug by adult men 
declined from \l percent to 39 percent foi a drop of 2S percent. For adult 
women the figures were 32.5 percent »o 28.9 percent for a drop ,of 11 percent. 
Too many people are still smoking, but it is euronraging that' s igm f icant de- 
creases have occurred. 
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DaU fram the Hyiu»rtendion aad Detection Follow-up Program (HDfl') ill^lciiifi^ 
an *inipTowm??nt in tht» ireotment'of hypertension.®^ Control of high Woii jM^ut^^^^^^^ 
is dMionsttably important but too few hypertenoives iire adequately tmtiid. ' 
flirf^ half th? hypertensives are said to be aware of their condltlonj only h/fllf 
Ol thaae arOein^ treated, and of t'.ose only half are ade^juately contirQll^d. 
fhls "rule of th^ halves" predicts only 'some 12 percent of the hypup^ * • " 
tTOSim are under adequate treatmeti; . Recent studies cast doubt on ^mX moduli , 
fto ftDFP survey found 38 percent ot the hypertensives were controlled* Furt'||f 
Jvidance o'f this improved control o**, Ijypertension is available from Chleagi)i^''- 
lifh^re recent screening activities discovered only 12 percent previously unds« 
ttctefl hypertensives compared to 37 percent 4 years earlier. Control df hyputf^ • 
Mnsion had also improved with 59 percent" of the hypertensives under ^dequat^ 
ireatment compared to oniy 12 percent ^ years earlier. Control of hypof^t^liSioti . • 
h#id fil&a iijjprDVed with 3 9 percent of the hypertensives under adequate t^eeMMt ^ 
compared to only 12 percent A years before. These data indicate a remflfkabte „ 

pblic^health achievement, and demonstrate what can be done wUhjj^ro.fas.s4onfi^I , 

fiducation coupled with public emphasis on the dangers of hypertension and thg 

nec0S8it$ of treatment. ^ - ' 

Tt^ieems to me. that there is ample evidence that the American public h 
^on fee riied about health matters, and that people are attempting to changO 'im** 
•'desirable health habits. The crucial question, however, is whether these 
chfltiges heve been meaningful. Evidence suggesting that they. have is avallahle * 
In the mortality statist^ics for the United States for the ptist 2!3Qyedrs*®® 
Total mortality has declined 23.7 percent and cardiovascular mortality )m 
derllried 29.7 percent. Most. of the\jecrease in cardiovascular deaths has oc* 
Gurred-sitteii^ 196ft. All four major ra\es and both sex groups show simllaf^e* 
cllnes in mortality. Although many possible explanations exist for th^^^e d0^ . 
creases, including improved medical and'^hospltal care, it appears reasntiable to" 
0ssume that at least some of the improveiniint can be attributed to improved 
risk^factor status. An excellent and exter^ivp review of riak^factor trends ehd . 
changes In mortality has recently been publi^^ed by Stamler.^* 



He alth Beh avior Ehange -'^^hy ? " ^ 

The question rf what prompts Miea I th behavior cli^nge Una intrigued scientists. 
Wliat dynamic factors are operating when a smoker of two packs per day for 30 years/' 
StopiS or someone who has been sedentary for two decades since college starts • '* 

"^Jogging? U la stating the obvious to say, %an is a complex creature, whose 
behavior is affected by many factors."* In order for health behavior cbonge to 
occur, cognitive and affective components as well as social interactions and 
environmental conditions are important. Theoretical models attempting to explain 

J these processes .hiive^ been presented. 

Mumelous scientists have contributed to the deve-lopment of the Health » -v 
Belief Model. ^® This* model predicts that preventive health behavior will occur 
Under a specific set of circumstances. A person will attempt to avoid a disease 
if certain beliefs are held: (1) personal susceptibility, ,(-2) that the disease 
would bd severe, (3) that taking action would be beneficial, (4) that'the action 
;Wlll. not present significant psychological barriers such aa inconvenience or [ 
p^in. A further component of this model is that some cue to artion is Impor.tant. 
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ftrventiy hold Iho bellpfs inenUon^d «bove» find yet not fli^llt^ r^^^^^ 
Sotn^thing is necossary to P"sh him over the line, Thi^ cu€^i5 
.^fiJ'br thrd of a friend or r«?lntlve or iooiethlua less traumotic Wh:^^^^^^^ 
'^i^SMpI" flPticlfi about the dlnease and the target behavior. Other vartpW 
fiS agei ethnicity, social- class, personality, .tc, are also^KouglH 
• ft tola. Examples of the application of the Health Belief . Hodsl In • f * 

vitedhn^^ior chflnge research are available,^***®® 
-'*.* " '}■'. « * 

v''-/. A modffl on Encounter in Health Eduction has been dev^loped-by Burt.'^^ 
vftiV model luclvides a partnership between the health educator and participant, 
/fhi participant is-to evaluate selected life-style components, the health adtiCfii' Of 

•la to assist in an orderly evaluation, • The major question about any partlci^^^r • 
; llfffi^Ctyle component is whether or not- it is healthful, actualizing, atld liapfi* . 
^'-n#fa» proinotingi Burt proposes tliat this evaluation proceed in a aystematric 
' tp^^^^ by progressing through a aeries of steps, These steps include SS^pem^ 
*: Jj^fi Jknowledge from bias, rational frein Irrational t h |^nr;' *^Ja4n I f^S hamg^iipa = 

^Md priorities, confirmation or disconf Innation of iiTeli(?f, and f^^nally ampt* 

-^j>^g-^o.^.^5j^5t|^i.i^^ ^, particu^lar ilie-atyle component This part icul<fLmo^^^ 

' appears tc pljjce more emphasis on tiie role of th(^ health pro jsoLona^ as ah 
agent of change. - 

A third mqdel, Personal Choice* Health Behavior (PCIIB) has been preiranted by 
■ kortl.*^ This aoproach places more emphasis on a comprehensive view of health 
'behavior, and (j not limited to cessation of bad habits. According to Horn m 
individual proceeds through stages of initiation, establishment, and maintenance, 
of fl particulai behavior. A behavior Is- more likely to be initiated If there is 
' availability and an example to follow. It has been Jound, for example, that 
. children of smokeps are more likely to become smokers themselves,' The estab^ 
l<3liment of a behavior is influenced by such iactors as cofrts-benef its analysis 
and psychological factors such a.'* internal^external locus of control. The . 
maintenance of a behavior is dependent, at least in part, or reinforcement, 
social support, and psychological utility. Cessation, or other modification, oi 
PCHB iftvolves some .jspects similar to those presr^nted in the Health Belief 
Model, Motivation for change may be infli^vnced by one's values. Action may be 
taken if threat is perceived, - " 

These models, and others similar to them, should help us begin to under-, 
stand the comalex interactions among individuals, their environment, and Qther 
^ demogrt^phfc variables that relate to health behaAur ..nd health behavior change. 
It Is cleac to ne that educators must move beyond thel)elief that the educational 
process will ensure the est.ibl Ishment of .1 h&althful liU-style in oiir students.- 
. Students do not stop using dVugs a^Tter a lecture on drugs and the law A loca 
Mwlicemafi. VeueaMl disease ^^\\ not be controlled Ijy showing films of ^yphllUl 
chanc-R. All l^enagers will not ntop smoking .ilter seeing diseased lungs. We 
will no* eliminate Hedentar^ lile-stylea with lerLures ,il)out CUD and low-back 
pain. I Jo not mean to denigrate the educationar'ei forts that we are making. 
They are important and necciifi,iry, hut they must he placed in perspective and 
fitted intp a comprehensive pattern of developing a healthful liie^style, 

Health Helnivinr OlMh^e *- How? 

It would be ejicouraMins to see swi^epiUR ihaitges .md < ompreheiis i ve jirogram 

. .... -pi^^ 
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federal Govorrimeul hnK ilu* resources to implement integrated programs utilizing 
interdisciplinary support. Coordination of these efforts at higher levels of 
DHEW and a reordering of priorities would be necessary. Less emphasis, and less 
moneys would need to be placed on treatment and more on preventive efforts. 
State or local g&vernments through departments of public health, communications, 
and education could develop similar initiatives. Scholarly and professional 
associations vfrom the medical, health, and behavitMMl sciences could also contri- 
bute. The r(^ are some-signs that such developments are under way. News reports 
indicate that various ,inst i Lutes at Nlll are beginning to place more emphasis on 
preventive health measures. Secretary Califano has made repealed statements 
regarding DllEW's efforts in smoking control.''^ A consortium of governirent, 
professional societies, private industry, and education could have a marked 
impact on Americans' lite-styles, hut such a group is unlikely to be formed. In 
the iirst place, there is hardly unanimous opinion that these programs should be 
started. Second, powerful interests such as the tohacro, egg, and dairy indus- 
tries are likely to actively oppose preventive health programs. Third, the 
simple problem of overcoming inertia and organizing such a massive program is a 
Herculean task. 

Should we then throw up our hands in despair, and wait for a more opporame 
time? I think not. The idea nf preventing disease and achieving high-level 
wellness is an idea whose time has tome. For example, approximately 90 percent- 
of current adult cigarette smokers say lhat smoKing is hazardous to health and 
that they would like to nuit.^*'-^ Furthermore, most smokers wh<^ have quit, did so 
without professional ass . stance . "^'-^ Although the data are not available, I doubt 
that very many of the millions currently jogging began under professional super- 
vision . 

I am not suggesting that health jirof ess ionals have had no effect on the 
heaJth-behavior changes tl u :>ave occurred. However, it seems likely that the 
effects have been indirect. Conducting an exercise class for adults m.ry reacli 
and influence a reasonably s ■ i' n-miber of people. There is probably a ripple 
effect as those participants taik l.^ ^Seir friends, co-workers, and families? 
and as they begin to jog through l . -le i ghborhoods . Some of them may even / 
start additional class-i^. e. per'iai' ruiate rac i ng event s . Professional in- 
fliience is undoubtedly efficf v )tlier ways. Kvery newspaper interview or IV 

talk show reaches large numbers ol pe.>, le. Kvery speaking engagement at a 
service club, PTA, other gioup re. l.js more. in al least some instances, 
thqse efforts may provide th-* ui lo .utM»n .lescribed in the Health Belief 
M6del.^»^ 



jiould make several i • ommendat i ons to professionals inten,»sUMl m pro- 
moting Ileal th-behavi or change* and hi«li- level wellness. / 



Continue day-to-day respons i h i I i t i es of UMching, tounseling, and 
I ondiict ing research . 

Keep m mind the nuhe these activities fill- in a lota I heallli li te- 
sty I e model . ej 

Seek lo interrelate vour own ailiviLies wilh t»lhers. 

He cogriixant ot the i nl e rdi sc i pi i nary nature ol your work, and try to 

builti on Ihe strengths .ind abilities of olhers. 

Utilize the theoretical m.ulels .lestribiUR hea 1 I h-behav i change In 
plan future directions* new pr^j^rams. and research. 
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6, Bc» a IkmIiIi «kUvisI ami try lo mobilize your cominuni ty ' s resources Lo 
prociiicc ihe iiiLoRr.jUMi interdisciplinary programs of health-behavior 
change. 



More speci J i( cj I ly , tor the worker in aerobic fitness progrdms, the following 
suggesUoii.s m«iy be helpful. 

I, We shoiiM J I tempt to integrale regular physical activity into a total 
life-slyle approaeli lo good health. Advise participants in exercise 
programs ahoiil good mil ri I ion, relaxation or stress management tech- 
ni(|iitK, s.ilely ( onsc iousriess , and the benefits of smoking cessation. 

J. Our exerijsc programs should bv based on sound behavioral science 

principles. Several ri'cent publications provide useful information on 
tins poinl .7-*'^** 

(.1) Itivolve* participanls in Ihe derision-making [irocess re! itive to 

Ihcir personal liealth habils. I rit rospec I i on and self-observation 
by Ihe participant cari idcnlify potential pi Hal Is to success. 
Si'l I -col Ifc led djlj on behavior can l»e useful in planning tlie 
( h.juge proc c»ss . 

(h) (:h.ni«i's in he.illh behavior should be done gra<lually. f*ew persons 
can lomplelely rec»rgauize I heir livrs and cli«Hige several habits 
.It nm f . 1 1 m.iy take mnnths or even yecjrs Ir) implemcMit all 
ticsin I changes. This slow l)Ut slea<ly ap[) roach is more likely to 
ptu.liiK lasl in« changes. Il is .ilso importani to help partiripanls 
sc'l re.is(»n.ible go.ils and undersl.ind lhat the eli.inge [iroeess will 
I I ke I y t>e I engl hy . 

(( ) lYol ess i<»ii.i I snpporl over huig per ds <il time is imporlant. 

M.iny beh.ivior ( li.uiK'* program'., fail bee ,juse of lack cjf follou-up. 
M.iinlaiti lonlarl with p.i r I 1 1 1 panl s via posl cirds, lelepfione* 
neWNlelleis; li.ive I hem keep .i diary or Icjg diid send it to you; 
.ind Ii.ive tMcasioii.il reunion or lioosler meetings. 

(.1) Ihe heallh prdlcssKMial should vr>rk lo develop .iiid improve counsel- 
in« and i <mmiun 1 1 .1 1 1 en skills. Ask open-ended «|nestioti.s thai 
elicil m(>re than a yes or ri(» response^ hr open» Imnesl, ami 
assinm* an assert ivr' .ipproac h lo ihe (nuriseliiig session, 

ir) fin, illy, be liberal in the u.se of posilive re 1 11 1 ore emeiil and 

siippt^rl Seek w.iyf, to proV i de f eedl»,ii k . He lp the pari 1 1 I p,rnl lo 
design ml nils 1 1 and exliinsii syslems ol support and re 1 11 1 01 c emen I . 
I SI l.imilies and Inemls lo provide Ihis supp<'rl. 

\, II iii.ty also be useful lo base your approaches on some pa r I 1 c n I a r 

he.illh lu havioi c fi.uixe imidel . Ke.id Ihe p,ipers cMi mo'lels* ihink ./bout 
Ihe v.iiifMis af»pro.ii hes » ,ind discuss them willi your fellow workers. An 
exampir o( how Ihis appHMcli mi)^lil be used is j<iven for H*)ru's VCWU 
iiiod(*l in I'lalnui lo re«ui,ir physic,il ac l 1 v 1 I y .<'<WWi I Ins c.ise Ihe 
ippl I c .111 rih <if Ihe mo«lel is tor dc'velopiiiy< .1 pdSilivr* lieallli habil, so 
only the lirsl Ihiee sl,ij»es ,n »• .ipp I 1 1 .lb I e . 

II unc^ II lo desiv^n .in exisleuur in uhich peisons v^eie lo be likely lo 
Miitiale lexular .iilivilv. vli.il vvoul<l you An' Aic<»rdin« lo llie I'l'flK model, 
i»ppor! iiti I les foi atlivily shou M be MM. Illy .iv.iilabhS examples shcuild be cvi- 
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denti and perhaps it should bo rewarding (either physically or emotionally), To 
meet those criteria for our example i one approach would be to make it convenient 
to exercise. — Th^y~TOtrtd"nre w '' p ignty~- Qr facili t ies 5irch"5$ tcnn - i -s courts, bike 
and Jogging tr^^ils, swimming pools, etc. It might also be possible to concomi^;^ 
tantly make it less convenient not to exercise; for example, sidewalks and paths 
rather than streets leading to shopping and recreation areas. It is important 
to have highly visible examples. Adoption ot a new or innovative behavior or 
practice follows an S-,shaped, exponential growth curve. As more people adopt 
a behavior, the more likely others arc to adopt it, at least until most of the 
population has changed and only a few die-hards are left. 

According to the PCHB model a behavior may become established as a result 
of a costs/benefits analysis. For the case of exercise, if persons begin to 
feel good (both physically and emotionally) about their participation, and if 
costs (giving up time or disrupting schedules) are minimal, then the activity is 
more likely to become established. A perceptual stereotype may also develop. 
Tf a person begins to aee himself x>r hers.elf as an exerci^r and like other 
exercisers, the habit may continue. -Various psychological factors may also be 
important. If one receives positive reinforcement, the exrrcise is likely to be 
more firmly established. 

y 

* V. 

Maintenance 

According to Horn, at some point in time either habituation or dependence 
beconiefe operative and the person is likely to maintain the behavior. I suppose 
that would be debatable as to whether regular runners become <lependent or habit- 
uated. My feeling (in the absence of any data) is that they probably do both. 

The foregoing discussion is a brief example of how a theoretical model may 
be used to plan and implement health behavior change projects. The creative and 
dedi<;Ated professional ran think of many expansions and applications of some of 
the ideas. 



94imma ry 

l ~'have- trtFd -tx5 l l iustr^te that tlve' currf^nt Aine-fieair lire-s 

to our major health problems. In order for Ub to achieve high-level wellness 
certain health behilviors need to be changed. This message has been accepted by 
large numbers of Americans. Many beneficial changes have occurred in recent 
years and the mortality statistics show a decline. Organi;2ed programs tor health 
behavior change have demonstrated success, but much remains to be. done. Health 
status of Americans wiil improve if citizens take the responsibility ^r their 
own health and if d^licatcd health p^^ofess i ona 1 s serve as catalysts to .remote 
changes in life-style. 
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Mi*(iti.*tl I'ruMctns KiK'<Miiit(M hy Uninra 

Hy l)«»roihy V. Ilurri.s, Ph.D. 
iKtby IVfiiUti Slali* l)iuv(*iKity 



Uhlli' ti'iiMlfs .irf «cmT.jMy^ iiulu'S sliorttT, JO in 40 pdiUKts lifthlt»r, 
-'nmJ 10 juTiiMil t.itUM* on llir .iv«»r.i«r t Ii.mi nuh'S, llu*y rospntnl .hmI ad.ipl t(» 
iliiuiiii fxcrt i^i* .iinl |i|iysit.il lr«uniii« much ds lid malrs. Mllurls tu elrlfniiine 
Ihf nu.uil i l.il I vc .1(1(1 «^uui i I .It i vt» d i H t'reru fs iu rospoiiSi* le» phy.sir.il IruiaiiiR 
III ni.ilrs .iiiil tcin.jU's h.ivf K»'n(»t .i I 1 y (lemons I rul fit lluil nlrstTVnl ^ii I trrtMU f.s art* . 
iH»l intMh.ileil l»v i.i«x hut hv jiliysu.il liliicss. (n sliorl, Ihr i! i I I crfMU i\s .jtr 
mt liH'iii cmI imim r hy t.u Inrs {»Uicr ih.in luf)! o^h a I srx . M<»r<' d 1 1 1 frrnc rs exi si 
wilhin .1 srx Ih.iM lictwreii I he scxt'.s whiMi Illness levels .ire (imlrwlledt 

In '.pile til ilu' I .H I ili.ii I III' I niij I (' tines respnnd lu exrreise in mnili the 
• p iUern .is lite lu.jle, she iicrlnrm.s .il .i suhs I <in 1 1 .i I I y Invrf level in 
.ilmosl .ill .ilhlelu iorilesls. In niMiiJift evetils lh.ise<l nn 1477 rer<iii|s) I lie 
piTi eni .ix-r (»l il I I'l c»t fm e.s in perlnnn.in«e w.is 4,()^ in I lie 100 meters ♦ ll.OJ lii 
lire 400 nirleis, \ \ A) in I he 1 , 1)00 me I e' rs , 15, i UI llie ;i,000 nieters, 18.1') iii 
ihe l(i,t)Ot) melers, .iinl 17.0 in the m.ir.iUmn. Are ihese dilteren((»,s irnly 
hill I nj^i 1 .1 1 nirrs. .j I r I lu'V niilv I he» resull nf scx it I I I ereiK I'.s , or .ire Hiey 
ri'tltHiiVf III siMi.il .iinl iiillnr.il resl ric t tons .md expei l.iL tons pl.utMl on iln* 
teiiMleV 

Siii.illcM*, slnui'r, \MMkei per.snii.s .ire d 1 s i r iin i u.i I ed .i>».iinsl in .sclecl^nn 
I'M spiM t .s p.M I I < I p.i I I on . Only .ihoul 20 petienl nl the ImmIv lypes ,ire represenled 
111 the olympii.s. llerier.i 1 ly , there IS le.s.s dilferenri* in. the hody typr.s ol 
iiuilfs .ind teiii.ile:. \%hi' exte'l in tin* s.niie* .ilhletii evenls ih.iii there is h(«lwe»*n 
iti.ile.s .Hid ^t•U1.lle^^ \u >;oneni or pei*li.ij;s hctueeii iii.lles vImi iir** seh-ilcd .iiid 
iii.ile.s who .n r iri«t.. In «itluM* WJirds, Ihe* hi>»h iniMp**r, lu.j I e or fi'iu.ile, who iist's 
lln* hitshiiiy Nop \. i 1 1 he ipiite siiiiii.ii' in hndy ty[>(». Mm h Ilu* s.ime'T.iii he 
s.iid .itiuiil Ihf h.isketh.ill pl.iyor« llie iii.i r j I hntu* r « iiiid so uii . 

Ilie (i^m.ile iii.tliii'es snuiifr t h.in tin* iii.i 1 e ; di) \%e(*k.s .ifter (ouii«ption sin* is 
J til i ui*rks nmre in.it nie .ind .it hjrlh slii* iii.iV hr .is iiiin fi .is weeks .iln*.id ol 
tho m.ih's iii.i t ri I .J t I mi . This is owiiik I" the LmI th.it the iii.ilf hiiist w.nt h>r 
".siMiic I h I n>! tn he .nldrd** ni llu' ^' ( h rniliosniiu* to indliilo (li.it the Koil.ids \% l II 
he testiiles. 1 hest» leijs iiinst ili.itiiM* .»nd limlllply snlluieiitlv tn l»c^in ti» 
piiidiiii .indri>>;eir i»i the ili.i I r linniioiic tli.il will I heii he>«iii to d 1 I I e reii t i ,i I r t«» 
iii.ilf dev r I .-jMiir'nt . This !.!>» holiind the Iciii.jle in devr I iipiiu*iit is not • IhsimI 
until till' iiiiN' if.n Ill's .i^e Jt). (iri*.ii v.ui.itinii rxists iii lln* iii.i t nr.il i on i.itf 
Ullh this hr-ilr>i liU'ie* t»|»vitiiis ill tin- ill.ih*. . S I i*deli I o I t llT/H) repnrli*d .is ilim ll 
.IS 4(» iiiiMillls' •lirif*n'iue I II ni.i t II t .ll I i»li .iiiiitn>> t)-ye.l r ••n I d hnVs -illd fj lllnliths' 
i| 1 1 I e I rrn i» i ir M- v^*^ i -n I il hnys . \%i-Ji- v.i i i .i t I i»ri dot*s iiut piev.iil uiumik leiii.iirs, 
iiiiisl i«t whiiHi '..ive ie*.iiln-d I hn r iii.itiire liri>iiit .ilid >iii»v%lii stion alter Ihe niist»t 
i'«l niMii.ii ( hr Dfir i.innol leiimt .i Klfl fiiUli liiuh si hnoj tnt h.i.sketh.ill .illd 
.ts:«nnir (h.il -drt' Will i>m*u sevoi.il iiHue uiilies uliilr in knjlt-^r. Must lu.iles, 
howr\e!. Will it'iittiMje tn >»rnv% dnriii^^ liiuse yiMis. 

-/ 

A siMill.ii pipri w.r. pt»--.i'nlod .J I I he Sp'»r t s '"leduine Syiirpctsi inn , ILihellMlili 



^re.lii.il hih.-l. riii l.idi-lidil.i, Sept. in-i^. iM/h. 
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n..r..ie lite ili.I.lho.,.l Uw t.-m.ilf nuy h<> Uim't HidU her Sdine agf.J malt- 
peer lll'i^se'^rrl.l'h.'n^ he.- growth spurt sooner U.u rn« J/^^J^SJ^^r,!.?; S 
aster .....i sirouKer .mi onlperfonn Imys ,n ••'^''l'.'^ ^''"'^ ^' '^'f/* J '^^^^^ 
till. oDuorl unity m team skills and has heeii reiuf ..neil in .1 posiiivt '»'»"'' 

r K un.l involvement. Oneo ,hy«i...l ..Mlurily has been rea.he.l, 

th«Me ;.re lver.«e .iifferen.es helween «mle» au.i females that have speo.t u 
impl ii-at ions tor .ilhtetii pertoniwni e . 

H.les he.ause they UMlnre later, theretorO grow louser an.l are K.M.-iHlly 
luK^e han ■ a,,..s. The h.^her levels ..f an.iro«eMs (.nale honm.nes a .> 
,?luen<e .leve 1 o,.,nenl . Males have l,n«er trunk lenRlh hroader J -l''^^' 
Greater imisHe .1 -ve lo|.nuM.t . i n the shoulder area, and less I. .dy tat '"f^ 

^^^^ 

i;r;.u;:T;J,■u:;;^"x;;;;;'l;:'.::i,;.;l«'.•^:^^ 

As .ndual-d, Uu-re are av-rage d.fterenrfs ^'^'^''''''J''l^''\ ''''l'Z!^'' 
t,..a have spee.tu unp 1 i eat . .>ns ,or sport ^'-V';"!;;';- ' ^ \i le^^ 1« 
(I07M exau.ine.l 78 female .lislan.e runners and V . L h vir .ue . leue 

', i..,iv til »2 less than Vi perienl cr under lhat ut the averaKi h)1i«>,l 



SU..B. the KuKiish Channel round r.p m ^ , / \"' ' ' ^,,„,..„ -..nn oil 

»u,-„...,.,> .■ii.li" o-lyi,,- .■x.'i.^iM. b.'lw. ■•"■I l.-ii>..l''S'. 

str,..i.il. ...l.-s .111.1 h.iv,. tr...lii. iHy l..-.-ii 

.,..„.,""r," I'liv,... m-. 1... >■.|~■^--:;!,al'',■:; fin ,.'u' .■„.,.. 
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l)«ri..ft Ule clul.lhoo.l 111.- Icmalc nuiy he bigfi.-r than her s,.mP .aged n-alo- 
lu-riverJi. di fl cre.ues b.lwe.n n,,.les and females that have sperUic 



theie are averagi 
implications for aihU-lii |>ertormant( 



Hales, because Ihey maU.re later, therefore grow longer and are generally 
hioo. ha, females The higher levels of androgens Una I e hormones also 
? ; n e rent. Nales'have longer trunk length broader s ou.ders 

ibnnr;;r::-'i-^-^:r:L.':i?^ r 

[7t\- shollers! she has l-es. au.sc ,e --^J.-^J'-.f f;;^- 'Jjuenced 

\; rn:ucrfn;:.rt:;.r;;:'x;:;-Hir.^::i;ri;s^ . u. ...o.r.. 

syst(Mn. 

As indicated, there are ayerage differences between males and females 
that J V i implications lor sport performance "-.^^ j;" 

/. LiuUied 78 feLle distance ranners and / J, , ^ , " 

.. (.1 !2 less than 15 percent er under that ol the average loiiege 

fi^l values of untrained females are higher than ideal,. Kgular 
reduce those stores. 

A greater percent of body fat in the female provides ^'V;;;;;i;;;;'«r 

„„. U..- mn.U ClM,,,,,.! ro«n.l t r.p in * ' ' ^ 'J, " lU "r.... ..11 

,„ ..<....•. of, r;;'^;:-';n;,.,,°;i'u ;>"i.'r.^ ^,;:.'.^',rr,;;,U' 

1",.;,,,;.,,; .„.l„r....'-lyi..- .'X-r. i... b..l«.-on ...1... ....I l-"!™-, 

, r,:T^;;^;;.;;:;.^"»-,.r.:;x:;rii^ 
r:;i^:';:.r:i%.3r':.;r,,r™sr;;";:':p:.v...> u...,,. 
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lorge gaihs In strength in the fenmle, concomitant gains in muscle bulk do i|Ot 
result. In .t»ne fall of 1977 a 114-pound femhle broke the males' lift record 
in that' weight class by lifting 225 pounds. There Is much to learn about 
factors relating to strength, strtfgglh development, and maximizing one's, 
potential development iti strength. 

Efforts to determine qualitative and quantitative differences in the*- 
\aeroblc capacity of males and females hav^Mlemonst rated that the female has a 
maximal oxygen uptake that is less than that of the male. In general the 
level of physical fitness oVernides the Q.ffect of spx. Hermanson.and Andetsen 
11965*) reported that female crois-country skiers had an avp^rage of 55 ml/kg 
mta while the average male had/AA qil/kg min. Female at«\lete^ have higher 
oxygen-carrying capacity than* unt rained male peers* While athletic males are 
noticeably superior, trained females pre 25 percent more efficient than untrained 
males. Body coi^^posit ion ancl level of training generally explain the obs^rvdd 
differences between males ancj feiuales. Whether the lean body mass of the 
female can approach, that of thejiiale with t fit* same training is a moot point.^ 
The female must. deliver oxygen to her fat feis^ue as well as her working muscle 
as part of -her work load; she cannot. leave her fat tissue in the locker room! 

■ In acldition to body composition and level of training, other factors 
influence the maximal oxygen uptake. The female generally has a smaller • 
heart, lungs, chest musc4es, blood volume, etc. She compensates fpr fihese 
average differences with the ability to increase her heart rate to levels » 
higher than that observed in most males. Another significant ^difference is 
observed in the percent hemoglobin with^ the female ^having as much ''as 10 percent • 
lessHhan the male (Harris, 1977). N(J significant differences are observe. 
*uptil puberty between males and females. The assumption has been that the 
•female's hemoglobin is reduced through .blood loss with menstruation. However, ^ 
Lamb (1975) reported a 20 percent Increase in hemoglobin in castrated male • 
animals when testosterone was injected and concluded that testosteVone promoted* 
red^blood cell production. It appears that males significantly increase their 
hembglobin as, testosterone increases and that females do not necess<vlJy 
reduce theirs through normal menstruation. However, males hav'e approximsntely » 
one'million more red ceils pian females and can store 850 mg of iron aS compared 
to the female's 2S0 mg. Compensatory factors do not appear to adjust for this 
..difference in males 'ad females, therefore, soa)e type V)f iron sup()lement is 
frequently recomm^nofd fc^r the female athlete. \ 

* ' 

Russell Lane, M.D. , reported in The Jogge r, September Pi78, lhat sports 
linemia in endurance exercise is a result of a training effeciit 4)rought on by^ 
hypervolemia or increased fluid volume; It has been showti that .th# i rqp 
content of sweat during endurance exercise increases somewhat. The cardiac 
volume is up, and the red-cell m.iss changes to a lesser extent than either the. 
vd'lume or heart stroke volume. The important change is the increase in the 
circulating blood volume wLtlttthe associated lowered blood viscosity and 
faster flow. The so-called "aVmia" may in fact be beneficial to'^the athlete 
in providing more rapid delivery of oxygen. Furthermore, Lane suggested that 

. the process must involve some gl^netic factor Uy explain the variable appearance 
and individual difference in response. In some athletes the process seems to 
outdo Itself and lead to clinical and dysfunctional anemia that tome*hwe » 
called '^naladaptive" training effect. In summary of the issue, it does seem 
worthwhile to suggest to aerobic exerci sers that low hemoglobin may be a 

^positive facloi and not necessarily a negative one. Those persons who appear 
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to be anemic without />ay syntpLoms may be mombers or a select'grouo posl^sslng 
genetic -constitutions to witness this "training effect" In sport rather t\m. 
needing iron pills for treatment* ^ . * 

* *» ' 

/ Menstruation and factors relating to that process have {)robably producedi 
more concern and misinformation thjrn any other difference in males and •females, 
iemales have made and broken their own personal -best performances at all 
phases of the menstrual cycle. It appears' that there, is no decrement^ in 
performance 'for females who have made a serious ^commitment to sport pursuits. 
However, it is possib]^ that the population is biased toward these women who 
experienced no impairments. Those who did may nave been systematically elim- 
inated. ' s. • , ^ ' 

The 1970 's have witnessed an awaref\ess of another pattern of resptynse in 
females who are .trailing strenuously (Harris/ 1977; Brozan, 1978). ^^rhaps 15 
to 20 percent experience secondary amenorrhea or cessatiou.of menstrurtioiih, 
Several theories attempt to explain this response, "^he percent body fat m 
the^ most often expressed rationale. Uliyot (1976) says that it is Mother 
Nature's wa/ of protecting the female. Because of reduced body fat, for 
whatever reasons (starvation, disease, exercise, etc.) the body does not have 
sufficient fat storage to support-^a pregnancy so t^^tt system "shuts down- . 
Erisch (1979^ supports this theory to some extent. She devel(5ped a method for 
predicting age for onset of menarche by charting the height and w^igbr. of- 
girls every year during their 9 to 13 age span. She concluded that the ratio 
of lean body weight to fat is an important determinant of sexual maturation in 
the female. However., this relationship Is no* a cau^e-effett one since'^increasr 
ing levei-s oi estrogen cause the female to -beg^ln to store body- fat as well as 
triggering the menstrual cycle, tn .essence, body fat and menarche are both 
Caused by elevating levels of estrogen, therefore, increased body fat is not 
the cause of the onset of menarche. 'Bhey coincide! 

la several situations a significant decrease in body fat does appear to. 
be related to secondary amenorictiea. Starvation, anorexia nervosa, and a 
drastic reduction in caloric Intake, resulting in a rapid^and significant 
weight loss, produce secondary amenorrhea. At the same time bbesity^can also 
caus.e cessation of menstruation. Other stressful situations such as being in 
a concentration camp, entering college, experiencing th^.toss of a loved one, 

* divorce, fear. of failure, etc., can aFso alter the menstrual cycle. 

• ' 
Since reduction of body fat does not hold in all cases of secondary 

^amenorrhea reported, other explanations have to be explored. Females who are 
on the same training program/who have no significaot differences in percent 
bOdy-^fat, aad who have not lost a significant amount of body fat can^be on the 
same track team. Some of these wom^n wi J experience secondary amenorrhea 
/Uile*others wilXnot. Individual differences in response to stress may.be the 
explanation. Whys8the endure stress wit|^out any noticeable changes while 
others do not Beems'currently. a medical mysVery. As Selye suggests, stress ^ 
is stress." This may be the case wh^th^f that stress is exercise, quick 
reduction of body fat, emotional stress, competitive stresf, or whatever. 
There -is need to examine n whole array of responses to understand why some 
women experience jsecc/ndary athenorrhea. ^ 

The magnitude of the prob'iem has not aclAial ly Jjeen established. It 
appears that sev-^ral different patterns occur. First, those who have had 



normal cycles, Ukmi oxpc^rioncc BCHondary amenorrhea with \n Increase in physical 
training and exercise, general ly resume norma 1 cycles ,wi th detraining. In 
many cases persons did not menstruate for 2 or more years » stopped hard training) 
reBtimed their cycles, and had normal pregnancies and deliveries of healthy 
biihies. '* ^ 

Second, some women ex|>erien( ing cessation of menstruation did not alter 
their training programs or ceplacc* the lost fal tissue, yet their cycles 
reapp^.ired with lime*. Th i s hn?oU'1 d suggest that the body adapted tu the stresses 
placed upon it and accoiiunodoted tliem without long-tenfi endocrine alteration, 
A 1978 survey study completed at •Boulder^ Colo. , suggests that the percent 
of those* experiencing seccjndary amenorrhea increases significantly as mileage 
increases. Running 60 or mere miles a week may be the critical factor. At 
this point no one kncjws tor sure whether exercise per se or low body fat 
causes the condition. As Dr. John Marshal U cochairman of New York Med(cal 
Society's Committee on the Medical As[)ects of Sports, said, "The body- fat 
perccnt.ige if^-not the (Huse; aj 1 kinds of things we don't know about the 
delicate btilainc of hormofu\s lnvc jti ejleit. It may have to do with the^kind 
of trainings it m.jy be psycho 1 o^ i i d I . " 'Certainly, ^he medical profession do-es 
not know. 

In n^sponscv, lu an article in WomenS|)orts (Harris, 1977 ) nccirly 200 letters 
rel.it I nx case st^di(^s were* rrccMved. I must say that I wds dismayed at the 
medi(.il treatment and guesswork that some women we're subjected to, not to 
menVit^n the .j I most total disregard ol even considering that vigorous exercise < 
lidd anything to do witlu their set undary amefio*fvdiea , One woman spent 6 years 
with dillerent physi( ians experimenting wit*Jf vafions^ tests and theories. She' 
underwent brain S(ans, injtMtions of hormones, oral hormtjne medication, and 
exp lor.ilory surgery, finally, it was concludeti that she was "having identity 
tifblcms and denyiiiK her iCmininity" since nothing irre^gular or abnonnai • 
-•ppeared beyond the ia(t that sl'ie did not menstruate! 

While alterations ami ,i hanKt^s in tin* female cych* are obvie)us, males iiuiy 
have siiiiiiar alt(>rations atid not even know about them, A little-known 197.j 
Finni,sli stinly reported in the 19/6 Uritisli Jtjurudl ol Steroid Biochemistry 
involved tioMiionjl assays before and after in ma let unniiiM a marathon. Statis-^ 
lically s-'ign i f leant ( haugefJ were obs(»rved in several hormones wliiih iinp-act on 
male s xiiality. A rise or lali in then '.vels (an adversely affe(t fertility, 
both III ilecre.rsiuK sex tli ive and. lowering sperm (onnt. Almost no otw has 
examined thf:-. rela t i onsh i p . Dr. Hona Shaiixolrl, phys i < i aii-endot r i no 1 ogi st , 
gjsnggesl ed , •"'f h''re may be a relat n-iiship l»etw(»eii rep roilut t i ve problems .ind 
(lironit exercise siidi as extensive training done by I oiig-d i s t aiK e runners, *' 
She sr/{K<'f>t-*'d i i urt her that if tliere is a lorrelation between very low bojfy fat 
levels and fertility problems^ this may mean ihal runner.'^ of botli sexes will ""v 
have l<» de( reast* then riiunirij< if tli^y wish to fiave (liildren, for womeii , 
until their lytles return; lt»r men, who knows? ShaiiK'^ld suggested that a male 
with a low sperm (tamt who wished to restr)re it to normal may have to stop 
rnnninK lor 7U days bct.iiue it t<ikr>s that long for sperm tri m.itiire. 

. . lo date then' is iiotliinK m the literature to support the belief that 
there is a Ii i «h iiilertility r.ite amony runners, iim 1 e or lemale. The problem 
may be on . vt i y small stale i iideeti Ik ( aiise ol }<re.it i{jdi vidua! dilferetnes 
ami responses to exert isc' .iiid stress. I lie < a rd i ov.i^t u 1 a r , psy( lio I og i ( a 1 , and 
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other benefits ninniiig \ny niitwcMfth polPiitial adverse etfects. on reproduc- 
tion. Further,, tliere is no evidence to sugge&l that nny reproductive problems 
ihat*^ develop while training are irreversible.- 

Ano(,.her concern about which even less is known in the possibility of^ 
strenuous exercise delaying the onset of-menarche. The New VorJ Times quoted, 
Or, Jock Wilinore as saying, "We know there is a tendency for girls who' p^i rt id - 
pate in heavy competition helore nienarclu^ to have onset delayed until they are 
17 or 18 but we do not know whether that is good or bail." The average age of 
onset Is between 12 and 13 years; however, beginning menstruatioh at age 15 
or 16 is slilj eonsidVred normal. At a discussion of the issue at the American 
College of Sports Modicine meeting in Chicago in Nay 1977, physicians could 
^ not agree as to Uie age at which one should become concerned ii the female has 
not begun to menstruate. At this point it is not known whether or not .strenuous 
training prior to puberty can be'detrimental to normal development of the ^ « 
endocrine or reproductive systems. No one knows whether it is possible to 
delay development and then make up tor that delay with a decrease in ^training 
routine. , 

Apparently there is little reason to drastically alter one's exercise 
p.ntern with pregnancy if that pattern has been a part of one's life-style (or 
some tiiiit^. Pregnant a-thletes have accomplished all sorts of athletic feats 
during ihe-^eai-l-y- stages, of Iheir pregnancies. Lynn Blackstone, durificg her 
ninth month, ran twice '.uVund Central Park's reservhir, which is »^PP^of 
mately ^ miles, eaih evening. She finished 'iSth out of> 102 women in the 1977 
Boston marathon. Mary Jones^ ran a half-marathon race-at the Dallas White Rock 
Marathon in 2 hours and 5 minutes in December M976 when she was nearly ^ 
months pregnant. She returned to marathon running 10 weeks after giving bjrth 
saying "Pregnancy is not a disease. 1 listened to my body and let It' dictate 
what' 1 could do an.l I'm healthier for it." Many others report the same exper- 
ience. Trlna Hosmer» l\H. Olympic cross-country skier in 1972, ran ^ miles 2 
hours before her first cliild was born. She barely had time to change and get 
to the hospital (or de'ivery. Whilt^ Tr^na^mny be exceptional, no evidence 
exists that regular ext-rcisc and running (hiring pregnancy h.ive to be discon- 
tiniipd tl the lematc is used to regular exercisp. 

N)sileoporosis is (.ir more prevalent among womrn than men; several reasons 
may account (or this. Cirst, growing girls dre not generally soeiah;^ed to 
pirtuipale in vigor.Mis exercise during those years when bones are developing 
and growing so that stresses placed on them during this time can result in 
stronger, denser bones. Second, estrogen levels decrease with .iging and onset 
o( menopause .ind the edect thlit estrogen has in st iinu l.it ing bone maintenance 
,s lost lo some* degree. Third. Icmales do not exercise enough throughout 
their Inrs lo stimulate bone ma in!,enance . IMnning, Jogging, or otluM' types 
of regular c^xercise are especially important ior aging woimMi, yet the emphasis 
has been on males' getting exen ise. The haniilul ederts of inactivity on 
bone tissue are well dot iimeiil e.l ; long-teriiC bed restjaii lea.I to early osten- 
. porosis. Kven hoius that are brielly in .i pl.isler cast tend to become lighter 
because ol mineraMoss. The .istronauts experieiuc^d .literal inn in bone metah- 
olMsm during perw.ds ol weightlessness .iml physical rondnemenl. 

(Ml the nthcM- band, exerc ise stnmilali's Iwuie growlh and maintvnance; one 
h.is only tc, examine one's domuianl arm lo '..mipare the dillereUM. betwc»en it 
.,nd the' lesser-iised one. I'rcvtmlion .md/o, dc^l.iv .il msI .'nporos i s appears to 
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brTeleted to vigoms exercise during tho groVing y^a^rs to maxiniiae ' J* 

skeletal davelopmeiit, thea coiitlaued ekercisa throughout one*s IlfetifiJ^ ^Ith " , 
some attenttoa paid to the amount of calcium in thfe diet. --^ 
, ♦» 

Females may be'more efficient;ln heat disijipation, or less efficient »tha|]^ 
^tUe male, depending on how the research is Interpreted. Studies show thait 
mli^ do sweat sooner and jnore profusely than females *in response to increased 
body temperatures. However, males may be prolific wasteful sweaters* The 
female may adjust her sweat rate more efficiently, that is/ she can corapeosflte 
•fcrr Chs ^frsePWd ^atf ferdtl??es / on ihe HV^ f age , ' feihares' have more swoat-paiiMt'^^^^^'^^^^ 
tlian males. Generally, her body temperature gets 2 ip 2 decrees warmer than 
that of the male's before- she begins to sweat* Females sweat l^ss than males 
and can perform the ^ame work loads with less waiter lo^s. Both males and 
females acclimatise to work or exercise In heat} hq|wever, females are able to 
do so without Inc-reaslng their sweat rates. There may be some ejcplanat^ons 
that have not been examined. First, higher*, levels of estrogen In females tend 
to provide greategr vasculorLsjatloh»<thcrefore the female may be able to get 
more blood to the^surface of her body for cooling which' would .delay the sweat-^ 
ing process* This fact may allow her to compensate .for her additional fat 
insulation and smaller body surface* Second, since the female has more active 
sweat-glands than the male, her sweat is distributed mQre evenly over her body 
for maximal cpoilng by evaporation, again compensating for her smaller body 
surface* t ' * . n 

While the iSalc? swears sooner, the female may sWeat betterU, Wells (1977) 
"also suggested that women may regulate their body temperature more effectively 
than males do from her research in heat eijyl ronments . Perhaps it is time to 
examine this response more carefully and stop perpetuating the notion that ^ 
females may be less effective in heat dissipation. Once the next generation 
Is soclali;ied out of the notion that men sweat, "gentlemen perspire, and ladies 
glow,. we may observe a different response to heat stressl 

In suiiuiiary it appears- that wfuie the;.male and female do differ in many 
respects in terms of their response to vigorous, exercise, there are more 
differences' within a sex than between the sexes*, .The level of physical fit-^ 

^^■^-^.he-d^-f-fe-r cncc to o gre a t e r e x t-eni-C-twi-»ex-i — F urth er, w hett^ 

differences are obs.erved in trained males and females,' in'^most ca§es the 
response is one of adapting cind conditioning to chronic exercise. Jn many 
situations the female adapts differently in trhat she compensates for these 
differences* Or, we ccfjjld say that the male compens^fltea , ah in the case 
his having to sweat sooner In order to cool his body. 

When training a.nd rondit i<>ninR *are equal, there appearn to he no differ- 
ence in. the injury prediHpoti U ion between males and females. Siatistica 
suggest that females are more' vu Inerahl e to leg and knee Injuries. Again, the 
level of physical conditioning anil fitness is more important than one's aex»r 

increasing emphasis is placed on thig [or fentale .ithletet*, the injury 
statistics are dssociiit'i ng more with the type of sport played rather than sex. 
In short,' basketb.'ill players will experience similar types and rates of irijuriea 
that will not be sex linked. Much research is needed hfefore full underpt mding 
and insight into Just whnt difieretices do exist between the response of mutes 
and femaJes to lonfl-term strenuous exercise. Kiglit now it appears that the 
sauce for the gander is good for the goose. The female gains all the benefits 
dQd pleasure of having as he.ilthy fit body as the male tjnd rerlainly the Joys 
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and chnlleiiRCf^B- oi 8|Jorli tJiirl it ipatiou.. fitul compptiUon .rr not sex-l inkc?d. 
" From <?veryihing avanobie in l\w liUT.iturc, Lho rosi .w.se-s'- <u;e all posilive in 
physiological and psychological vvays. 



0 



31 




I REFERENCES •■ . ' , . 

1. Brozan, Nacllne. Tralniiig linked to disfuption of female repBoductlve '. 
cycle. The N^w York Times, Apr. 17, 1978. , 

2. OeWlJti, J. \, beJongste, J.; L., Mosterd, W. , jnd "willobrand, p. 

* Hemcigloftiii,' packed cell volume, seruift iron, and iron binding opacity 
. * .of selected athletes during training. J. Sports, Med. Phys, -Pit. 

Vi:^2-i.ga97i. ' *■ 



3. Frisch,4RosG E; A method of predictioa of age of menarche from height arid 

weight at ages « through 13 yearsf. Pediatrics 53(3) :384, March 1974» ' 

4. Harri?,. Dorothy -v. The anemic athlete. WomenSports 4(12):52, 197?,i 

5. Harris, borothy V. .The monthly mystery. WomenSports 4(9):49, 1977. 

6. Hermanso*a» L. and Andersen, K. L. Aerobic work rapacity . in young Norwegian 

men and women.. Applied Physiol. 20:425-431, 1965. 

7. Lamb, David R, Androgens and exercise. Medicine and Science in Sporb 

*7(1.):U Spring 1975. ' " .. 

^ *' 

8. Lane, R. Sports anemia. The Jogger, Sept. 19^8. 

9. Morimoto, T. Slabochova, Z., Naman, .R. K., et al. Sex differences in 

physiological reactions to thermal stress. J. of Applied Physio*!.. - 

22:526-532, 1967. 

10. Scott, 13. E. and Pritchard, J. A. ^ron deficiency in healthy young college 

women. J. Amer. Med. Ass^h. 199:897-900, 1967. 

11. Seefeldt, Vern D. Scope of^youth sports programs in the state of'Michigan, 

, - In.SmoU, Fnank L. and Smith, Ronald E. (ed.) Psychological Perspectives 
_^ in Youth Sports. New York: John Wiley & Sons, 1978. __L_ 1 



12. 
13. 

14, 
15. 



UUyot, Joan. Women's Running. Mountain View, C^lif.: World Publi- 
cati6ns, 1976. 

Weinman, K. P., Slabochova, Z., Bernauer, E. M., et al. Reactions of. .men and ^ 
♦ woipen to repeated exposure to hujnid heat. J. Applied Physiol. 22:533-538| 
1967. 

Wells, Christine L. >Sexual differences in heat-stress response. The Physician 
and Sportsmedicine 5(9):79, Sept, 1977. 



.— .t, 



Wilfflore, Jack H. The female athlete. The Journal of School Health, Apr. • . 
., 1977. - ' " 

16. .Wilmore, Jack H. and Brown, C. Harmon. Physiological profiles of women distance 
runners. Medicint' and Science In Sports 6(3):178, Fall 197^. 



25 



ERIC 



32 



Wyndhom, C. H., Morri«on, J. F., and WlUiams, C. Heat reactions of male 
and femaU Caucasians. J. of Applied Physiol, 20.;357'364. 1965. 

YoslUmura, H. Anemia during physical training (sports anemi^T). Nutr, 

Rev. 28: 2r>)-253» 1970. • 



26 



33 



V ; Psychological Benefits of Aerobic Exerclso 

By Dorothy V-; Harris. Ph;D. . . - 

Professor 

Pennsylvania State University 
... * * 

Exhilaratioa, euphoria; ecstasy, pealf experience, getting high, being 
&pacy, or whatever ope labels it^ the experience Is basically the same -''for™— 
feHos6 pel^sons who are physically fit and who pursue exeo^cise as an end in . 
itself t They are "tuned in", and "turned on" by exercise. They rjsnjoy^ the 
psychalogical and physiological returns they get from such experiences and 
return again and again lor these sensations* The mire Joy of participation in 
physical activity can only be gained when-^the activity is viewed a^ nonpurpose** 
fill in"a utilitarian sense. The body is riot thought of as a machine or object 
requir^ng maintenance or something that works independently from the Inind or 
feelings* Nor can exercise be viewed as something the body ne^ds like medicine 
or a treatment *if one wishp to experience all 'that exercise can offer. - 

This is not to say that one does no^ fe^t involved in exejcise initially. to 
get into Shape, to lose a *feV pounds, or to counter ill effects of a sedentary 
life. However, in the process of reaching these initial goals one may discover 
that other things happen. One person, who had just gone through a traumatic 
diVorce*and knee surgery had this to say: "I was in ^^physical and psycho- 
^logical rut. .Running seemed a logical way to get ray knee back to normal. The 
unexpected dividend was that I got^ my head together, too." 

Regular participation continues long after the original goals are reached* 
Persons disc'Over that exercise is fun, that they experience a sense of total 
integration never reached before. They find that they are tuned into their 
bodies and discover things about themselves jljiat are reinforcing in a most 
positive 'manner. Traditional physical education has been making claims such-as 
these for yedrs; however, little systematic evidence exists to support such an 
idea* Most of the early research in personality and sport was based on the 
notion that a "sound body ensux£dL-a„sjiuod-,ffliJid^"-^^XQaceptuaiIy, . the^ ^q^ 
being fliiked were correct ones;, the method and instrumentation frequently. , 
prevented the invest fgatoi;^ from finding real insight into such a relationship. 

When one is out of touch witl\ his body and his feelings, he cannot be a 
fully functioning, integrated being. As Alexander Lowen said in his book, 
Pleasure : 

- Self-awareness is a function of feeling. It is the summation of all 
body sensations at any one time.* Through his self-awarene'ss a 
person knows who lie is. He is awar^ of wliat is going on in every 
part of his body: in other words-y he is in touch with himself. For 
example, he senses the flow of feeling in his bocfy movements. But he 
Is also aware of the muscular tensions that restrict his movement^ 
for t.hese too create sensations . . . Not being I1i touch with his 
body from within. It feels strange and awkward to him, jrifich makes 
' him feel self*conscious in his expression and movement. 
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KxercisV and /physical activity c^n provide opportunities to develop iilf* 
awareness through. the integration of body, mind, ahd feelings. Becoming aware 
of what is 'happening withinnhe body intensifies thv^P^^^^^^^ce and increases 
one's aj)faren&ss< This awareness prvwides a type of feedback that prdduoes ^ • 
s-enie of mastary^ control, and competence that can be reaohed in no other way* 

Oeci, in his book published .in 1\975, deals with human motivation* He > 

presents a;coinitive perspective in attempting to account for th<i^"why8" of ... 

voluntary , behavior/ He works under the assumption that most behaviors acp 
voluntary and that persons choose these behaviors because they desire the end 
result. Therefore, the rperson's perceptions and cognit^ions will be bas^c to his 
.behavior. The operational definition of intrinsic motivation suggests that 
activities engaged • in are, ends in themselves as opposed fo a means to an 
In other words, intrins^ically motivated involvements are ones for which there, is* 
no apparent Reward except the activity itself. As a result, persons patticipatf. 
in activities for the feedback they get in the process of being involved and not \ 
because the involvem^t leads. to an extrinsic reward, Nany activities are 
intrinsically rewarding; persons sjfend much time playing sports, solving pu^i2:lesi 
practicing skills, and so on because they produce certain types of internal^ 
conditions that they find rewarding. 

Another basic premise upon which the nation of intrinsic motivation is 
based is that people tend to be motivated to /educe uncertainty and to feel 
capable of dealing effectively with the environment. The concept of ccfepetence 
proposed by White (1959), rejects the notion of a drive-reduction theory and 
emphasizes the importance of the interaction of the pvrson with the environment* 
His concept of 'competence refers to one's ability Uo deal effectively with oneU 
environment through a whole range 'of behaviors such as exploration, perception, 
cognition, manipulation, and so oij. According to Whijie, the competence motivaJtlon 
or effectance motivation Is what directs these behaviors that are motivaEed by 
the intrinsic need to cope effectively with the environment* White explained 
that young^^ children have patterns of undifferentiated effec^tance motivation. 
However, with additional experience, behaviors are rtore differentiated into 
specific motives for mastery, cognisian^e or achievement. Ellis (1973) in<iica ted 
in^ Iris book that the proposition of White accounted for behavior beyond the 
arousal-seeking^ibehavior that Ellis had used to explain children' 5 play. That 
is, Wliite's competence-ef/ectance motive would explain tlie xepetitlous-behavior 
that persists after the novelty has^worn off; this behavibr can be explained as,, 
manipulation to produce effects on the environment. 

Deci proposed that one's need to feel competent and self-determining will • 
produce two general classes o: bbhavior. First, persons will seek out situations 
that provide a reasona1)le challenge; if one is boredj one will seek a challenge, 
if one is overchallengcd, a different situation will be sought that will provide 
a challenge which can be handled. In essence, this suggests that the motivational 
mechanism pperating^will lead persons to situations where they are challenged to 
make optimal use of their abilities. 

The second t iass of behaviors "motivated by the need for competence and 
self-determination that Decl described were those needs to be successful in 
challenge situations., That Is, persons are motivated to reduce dissonance when 
they encounter it or create It. Many 'create* dissonance or Incongruity Just so 
they can have the challenge of mastering It. 
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mtk once mmgU to b^vig n a^tlh wi&h oi: #fi 9f |t ^ l^lf^ 
|l4f«6t40ti| hEwmri research suppUffcs the f«et .thit thiy i«i en^rgtimit ^ 
plir efflAtianal hetltft* Umti SUinbrook^ head oi &m Kmm fiifMfW^ 
iipattwaot^ ol th^ Univ^fsity of Soutbei^n California, s|id> "So rottdji of lite^^ 
^ftefiO*e fediftt^ryf. inbibitj*^g dctioit. Thrill seeking eKpipes$(g9 iltto|i|'4^^^^ 
tieed for dsseeHve maft^ty of soifiething* In soiBe ^s^e^sTthe iigNslfve 
^ dtliance can be ovdrdontf' and become a disguised suioidal drive » But wofe ofleii^. 



**ActloD is the ^dolestent antideptessant/' said Or* Oerald Pplin, a psychi* . 
itrist'who has researched this phenomenon* He suggested chat thrill sj^l^w 
,^ be ♦a $ymptom of the depressed feelings that many adolescents hfve* Mltiy petioas 
SvOf all ages e)cpress a periodic need for eKtcnnding themsjelves to absolute phy$iaal,. 
emotional j flftid intellectual limits in order to escape from the routine and 
bore4sftU>f^veryday living* * 

Beyond Boredom and Anxiety > Mihaly Csikszentmi'halyi (1975)^ a psy^hol* 
-ogist at^tfie tfniversity of Cnicago, discusses the basis of experiencing fnj0v:* 
jnent and fulfillment through activities for which the primary rewfird i$ in. the 
experience of the activity rather than other outcomes ♦ In activities of this 
type the person experiences an altered state of consciousness that he call$ 
^^*flow^* where one is aware of his actions but not aware af his awareness* Con** 
oent^ration is so focused on the process 'of doing that any thoughts of what on$ 
, i§ doing or how one Is doing would stop the *'£low»" In this state the integta* . 
t,ion of mind, body, and feelings is so focused that *'flow" provided a dimensi^^n 
in the activity that ca4inot be reached,. intentionally; it just happens* 

.'Willie athUces have'' known about ^ese **aitered states of consciousness^* for* 
some time, they have only recently beg.un to ^hare their highly personal experi*, 
ences* It is a nonverbal, almost overwhelming sensation* It caa be felt during 
losing or during noncompetitive moments, too . . . by the para-chutists in flight, 
by the sKier, b^ the runner running alone* Dwight Stones talked about such au ^ ^ 
experience the day he broke the world high jump record at the Hunicb Olympics*^ 
" ti^-^^k st a r t led m e » * . I-j4i»t-4^t^-con tt o l i I 



remember I couldn't wait to hit the pit . . Jit seemed like an eternity* * * 

The whole thing was so spontaneous, so unplanDed. You know certain goals are 

"wIlTiln reach Wt you stili explode when it comes off . * . it's such a mental 
climax*" ^ J 

»* * 
One doesn't' have to be an athlete to experience ''flow") continued partici** 
,pation is the key for young and old alike* The opportune t»y to reach altered 
states of awareness are created when you forget about gaining any external 
rewat-d for your efforts. Once exei^se is the -end, not a ineans, sensations come 
through-loud and clear and the body feels ehergetic, alive, tingling, and capable* 
When the body is "let go" in exercise, almost anything can happen* 

Back in the early sixties when jogging was becoming the thing to do among 
some status groups. Its benefits were measured in health and medical ternl^;t» one 
exercised to prevent a heart attack, or to develop a sexier body, to lose a 
*Tew extra pounds. However, the benefits were too far removed from the exercise 
to keep mo$t persons motivated to continue* Those who did persevere discovered 
that in addition to doing fantastic things for the body, exercise did something 
for the heud as well! From this point on, they no longer exercised for health) 
they exercised bpcause they fell goodi As a matter of fact, there fs some 
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evidetrce to suggest- tliat one c<in become addicted to exercise*, that otte-feci« 
less well without: it and suffers withdrawal effects when it is mi^sled. IL Is 
not surprising, then, to have perso'tis feel deprived whaii they can no longer 
exercise! : , ^ ^ 

Baekeland (1970) exp.lored sleep'and psychological reactions to exercise 
deprivati-on. He found it was difficult to recruit subjects who exercised regu- 
larly and were willing to give thatyup for' a month or so. Even though they we»re 
offered good gay and *knew that they would make a contribution to science, they 
we;re unwilling to deprive themselves of their regular exercise habits'. Many 
s^id,they would not stop exercising fo|; any amount of mone^, Baekeland's sub- 
jects *.were persons who exercised tlyji^to four times a week. However, they, too 
viewed .the anticiptited no-exerrise- period as exercise deprivation rather than as^ 
exercise restriction. 

The subjects' sleep was studied for two nights sqveral d^ys ap^Vt while 
they were still exercising r^egalarly. Thf no-exercjai?--p^riod' was sampled at 
intervals of'about 2, 7, U, and 30 days after tlie' hUt fexercise bout. XKe EBG * 
sleep records were scored for the conventionally defin^^d stages of sleep*. REM 
frequencies were also recorded. A questionnaire evaluated >the psych^blogical 
changes observed ijdar the en/:l of the no*Pxercise period. ^;fhe findings reported 
indicated d change in sleep patterns suggesting increased'anxiety over the 
no-exercise period. The subjects* subjective reports Indicated a decrease in 
the quality of sleep at home, increased sexual tension, and an iAcreased need to* 
be with others.* . ^ 

In a book^ enl^itled ^ ,'sUive Addiction , Glasser (1976) reported that runners 
can become positively addicted to the euphoria of runi\ing and that this can 
provide a source of adaptive strength that can be transferred to other areas of ^ 
life. Glasser indicated tliat there were six stej^s one has to follow in order 
for this positive addiction to take place. The physical activity pursued must 
be jioncompetitive and one chosen voluntarily. It must be an activity that one 
can do easily, that does not require a ^eat deal^of mental effo.rt, 'and at which 
olle could^spen^^ah hour or so a day pursuing. It must be somethin^^ that can be 
done alone or with others but rjot dependent on others. The participant must /j 
-believe tritBt it lia^ some positive v:<|ltte, either physical, mental, spiritual, or 
all three. Further, the participantj.must believifi that, pers istence will be 
rewarded by improvement. It should be noted fliowever , that only the participant 
will be the one to evaluate the imrprovement. Finally, the aitivity must be of a 
type, that one can do without criticizing oneself; one must accept the self at 
whatever level of performance. Glasser suggested that these are the reasons why 
running has become' so popular with many persons whp have never done any other 
type of regular physical* exercise. ^ 

Other writers (Andrews, 1976) report that the<re are definite psychological 
milestones that runners reach in the route- to altered states of consciousness or 
heightened awareness. These milestones have more to do with how long one runs 
rather than how far one goes. Even the most accomplished and fit runner exper* 
iences general discomfort during the first 20 minutes or so and asks himself why 
he is doing this. After about 30 minutes he begins to feel a mild sort of 
euphoria. He has worked out" the tensions and is being "lulled" hy the rhythm of 
his breathing and running. After about AO minutes he foses the ability to 
organize thoughts and ideas flash in and out without any coniJcious effort. 
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hlUv about art hour of running one reachrs an.oUerH statev If runniof ir . : 
eontinu6d'^ Wid runn#r feels a mystical unity with the surroundiags and fehe tin 
of running can really be enjoyed: . - . 

Kostrubala, a psychiatrist and a veteran-'inarathoner, ^ays that runnlirg ia 8 

naCtii^al form of psychptherapy. Few people can run and worry at the saifie tlAjel 

Kostriibala has drained several of his assistants as ^'running therapists" and 

•alairSa tome success in using jogging as a treatment for depression, drug aiddic* 

tion, and other psycho liogica I problems r.equiring treatij^ent. He said, think^ 

this. is a new an^ powerful wayof reaching the unconscious'' and explains some ^f* 
his philosophy in a recent book. The Joy of Running. , ' 

A Britiah medical team headed by Dr. Malcolm Carruth.ers reported that 
running does change the hormones of the body.- As little as 10 minutes of endur^ 
ance exercise can double' the body's level of norepinephrine. This neurohormone 
la associated with alertness, responsiveness, and a 'high level of mental «Vd 
physical fictivity, This tends to reduce depression ^nd anxiety for a period of- 
time (Par"i<e'r, 1978). A ' 
• ' * 

Several other invcfsVgators support the notion that '^action absorbs anxiety," 
or that exercise is natureCs own be^t tranquilizer. deVries and. Adams (1973)* 
studied 10 patients, 52-70 ijjears old.' One day they gr-^ve their patients a tran''- 
quillzerj^ and the next day' had the patients walk vigorously enough to rais*e their 
heart rates over 100 beats per minute. The exercise produced* a greater^ chiming 
effect than the tranquilizer with positive rather than negative side effects. 
The paradox appears t'o be that one, must exercise to relax. Traditionally relax* 
ation has been associated with being sedentary yet all 6i the scientific evidence 
suggests just* the contrary. , ' 

The myi^^tique of jogging, along with the claim to work wonders for the body 
and soul/ has begun tQ invade the domain of American psychiatry.. Many are now 
prescribing exercise instead of pills for moderate depression. Writer Valerie 
Andrews, author of the forthcoming book» The Psychic Pow er of Running, argues 
tiiat weekend Jogging could well be the*^ basis for Che Aati6n*§TiWt"gfaTs* roots r~ 
movemenl in community health, UCLA psydiiatrl&t Ronald M. Lawrence says, '*Mlld' 
depression is more conunon than the common cald, but it can be ma.rkedly helped by 
slow endurance exercise." He said further, "Man was meant to be a moving animal, 
but he's become sedentary. Distance running can bring us back to the basics of 
what we're here for.'^ While' hard evidence is lacking, Ismail and Young (1977) " 
observed significant relationships between changes in certain hormone levels of 
exercises and improvement in emotional stability, 

^wn, Ramirez, and Taub (in press) have also produced evidence demonstrtiting 
a decrease in depression with exercise. Their first experiment invqjlved 16.7 
high school boys and girls who wcire participating in a varjety of sports. 7hey 
completed three psychologieiil invetjftories ! Zung Depression Scale, Eysenck's 
Introversion-Extroversion Scale, and the Human Figure Drawiiig. In addLtion they 
were rfsked to keep a journal df their physical activity, mood stales, and sleep 
habits. 

. The second study; by Brown, et al., attempted to control more variables <ind 
added several more inventories. There were tttree groups: a !io*exerclHe, one 
running three times per week, and one running! five times per week. ' Each "treatment 
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U8t«d'for 10 weeks. Several outcomes of these two studies were repoeted: . 
(1) Subjects in the exeriiselroup, depressed or not, showed Increases in 
mental well-being.. (2) The number of depressed subjects. dropped from 37 to 
H (3) Psychological stores of the subjects in the nonexercise group did not 
rlrange. Brown, el ^) • , also found that the amount of exaFcise was signiflcanti 

■ the' more vigorous the ac-tivify, the more signi.ficant theVhange. No si^lf cantr 
difference was observ^l in those persons par_tjTipating in sports requiring low 
levels of physical activity. Brown, a psychiatrist arThe-Un4-vers4-ty_ftf _yirgiJi|a 

'says that he has not observed anyone jogging on the tra^^k who ever appeared to 
'be depressed. He finds thai exercise works betle; than pills in contro ling^de- 
.pression. Approx imalely .70 percent, of his palienls are depr^sed and all but 
about 15 to 20. perconl show nuick benefit after only a Week oT runhing. 

•Folkins, Lynch, .in.l Uanlnor (1972) have .ilso used physical activity as, a 
treatmeni for psychological disorders with re|)orte.l success. They used severa 
adjective checklists measure variables related to both depression and anxiety. 
Three iBllege phys ic" (Mlucal ion classes formed Ihe experimental and contro 
groVs; an archery class and a go! f class were used as conlrqls with a jogging 
class'seirving as the experiraenlal group. Preliminary testing showed that the 
two groups dillered i.n the psychological variables; the, women in tti^ experimental . 
Rr.oup were s igni 1 i c.inl ly less Ml psychologically than the controls. Ihey were 
more anxious, more-depressed; less confident, and less well adjusted. After 15 
weeks of rnnning, Ihese females had shown signifieani improvement in all Ihese ~, 
•aiyis. The males also improved but not to the same extent. Nil- changes were 
oliHerveil *in the loiiirols. 

Uriscoll (l')7b) used pliysiial exenise to counter anxiety all-oiri-uH-t-irpos i - 
live imagery an.l reported success, emphasizing Ihe shorl lime treatment 
with exereise. Orwin (l')7 1) used running to overcome phohidfl and demons rated 
that pJiysical exhaust. on .interfered with anxiety. Using this treatmeni he found 
that persons could heio.ne . ond i U oii;>.| lo their fi-ars much m«r^ readi y aftei 
vigorous exercise Ih.in willuml il. Mle concluded that some so k of physical 
exenise slioii'lil be iniluded iti all therapies f t)r anxiety. 



In the late .I'JbO's aiidv-arly iy70's Morgan has produced nlore systematic 
evidence Ihau any other luve^igalor IQ -late. He ''"^^ ""H'' ';^7" "'^l*' 'l^"' ^ 
studies (Morgau.^ lyf.'J. I')70; Morgan, el al.. 1970) and coududkl thai differ- ■ 

eu'e's in depress. ersons' ability to |.erl..rm physical ';:;V ur' ' 

n«t physical. In I he sec -.n-l- phase of oiu- study (Morgan. <'l al,. I'J70), 101 
sun.ieels participated in <. M-eks of physnal aclivilyi- eircuil^ training. ,|or- 
ginu. sw. -iiug, trea.lmill nmuing. or buy. le ergoim-lry. IhrodKh this phase 
5.in reported lhal Ihe depre..s,.M, sores ol those subjects :n the normal range 
"i.l not ci.allge;' liow.-ver. Ihusr p.-rsons who were depressed changed s.gn.fuanlly 
at I lie .01 level . . ■ _ 

More recnlly M..r«..u (l')7(.; M.,ig..n and Pollock. l-)7<.) has begun to make 

w, vlaims ...n.-'ining depross as ,1 -is alle.l. y regu 1 a r phys i . a 1 ai 1 1 v 1 1 . 

I,, one I'eporl he' uMlM.il. d lhal "... nl- au.l..hron.c physi. al actiyily ol a v.go o.is 
nunre,ollers ..-un.-iue and .lle.liv method of rH"">8 I''""*"" ( statu, anxiety) 
.,„,| depn-ssion- (M^-rgan. I'i7l.. p.' 17^, ,-. I n an-Uier \i4x'r (N->rgau ^ Pollock, ; 
j.J/l.) similar .lai.iK ar.- .iMd-; however. U-e v. iters canlion -uie lo keep ,n mind _ 
'tl.al Ihis -.mpr-ved-s.-nsaUon o| woll-heing Ibl lowing a.nle and cli n.u i c ^-xer. i se 
(p n may li.iv.- ol her' . los.s . Ihe point is Ih.il when onr .!e. ides to make a 
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Ifi sw^^Sfy J the literature ^fiarph produiied .a sign4£i.ca0t- ^ouittldt-^ptlilillLL^ 
riVldlfie© demons trtt the positive reiations|tUp between exercise; and f#^^i^^ 
tj -te^se q| well^beWii* In general » this improvpd sense of well*beifl| #6"^"'^^'^^^^^ 

a deoreas^e in anKiety and depi:essioit* Wlt^^out question^' the univeli^ 
•v: t6 regular exercifbe is *'feaUng better/' This feeling better ♦also 'Ittel 
J /Othu^r compapertts such a$ more po$)iHlve body im^ge, a sense of $elf-e£fieaaV| 
ii' JS<?re energy ♦ and so on. ObvijJualy much more reseaFch is needed before bette^^ 
fy'-' iHsight and understanding are reached. 

V \ the ro is a dearth of systematic research addressing these qjiestioni llid tft^ 
^methodologicai problems are greaC. At the saf«e tlme> the relationship has feeem 
demolistrated sufficiently through personal testimony and the few'^tiidles that 
are reported to encourage the participation in regular exercise to reduce psy^^ 
e^logical. stre?^* While directions are lacking with regard to length of time . 
.Qn4 should eHerptse> the degree of effort thiat should ba pat forth* and how ^wh ' 
one's perception of what is happening inCluences the outcomip^ the conoluaion 
that regular exercise is associated with" feeling better can be made^. When one 
feels be.tterf one behaves in a more positive manner; how one feels about one ^s 
hody has much to do with flow one ffeels about oneself. In shorti» the botttom linie* 
^ay be sel'f ^esteem associated with a sense of '*! can do it*' that produces the 
positive feedback. Whatever the cause-e|fect relationship* there appears to be 
aciough evidence to as^sociate psychological well-^being with regular ^vigorous \ 
ejfei^cise* 
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Tlu» Physiological Resjjpnses of Females 
to Endu<>?rtVcc?/Exercif?e 

By llaroldV (paUsi Ph.D, 
'Professor, Health aftd Physical Education 
Southwesl Missouri State University 



SiiiCG this conference focuses .on aerobic exercise, I shall focus this 
presentation on female aerobic responses although performance in endurance 
exercise may require other qualities. 



"Aerobic" implies met- * 'sm with oxygeV i.e., the oxidative phosphory- 
lation segment of the tota. m tab*oi ic 'process involved in degrading foodstuffs 
in the muscle cell. This wuuid exclude the immediat-e energy that might be 
derived from (I) the splitting of adenosine triphosphate (ATP), or (2)'glyco- 
lysls tthe glycogen to lactic acid pathway). A high level of functioning as 
"far as oxidative phosphorylation is concerned requires a high rete^f oxygen 
delivery to the muscle cells. This is directly measured as the maximum oxygen 
consumption (max C'q). Oxygen consumption, in turu, is a function of cardiac 

output [()) and arteriovenous oxygen difference (A A-V02). Thus * 
(^t) 0^ = Q X A A-VO2 

cardiac output is a product of heart rate (HR). and stroke volume (SV) of-the 
heart. 

(2) Q = HH X SV 

A« far as the health-related effects of exercise are concerned, epidemio- 
logists have not been able to identify at»y adverse consequences of having a 
less than high A A-VO^, or even one that is somewhat below normal. They have, 

however, identified that there are probably some relationships between the 
development, of circulatory diseases and certain levels of cardiac output below 
normal or perhaps; below an optimum level Cfiat is yet to be identified. Thus' 
in terms of the h'^alth aspects of aerobic exercise, emphasifa should be an the 
cardiac output as the important function. However, if we are going to talk 
about physical performance in relating the events in winning the Boston mara- 
bou, we would also have to take into consideration A A-VO2. 

I disagree with one commetit by Dr. Harris, a previous speaker. I think 
most of the literature indicates that there is not really a difference between 
males and females on maximum heart rate if they are in the same relative state 
of training. Therefore, maximum cardiac output differences between the sexes 
are primarily a reflection of difftM'ences in maximal stroke volume. 

. The responses of max . Q. SV, and liK to aerobic^ exerVise training and 
the reverse (sedentary habits) have beVn demonstrated by^altin et al. (1968) 
(Figure I). ^ ' 
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MAXIMAL OXYGEN UPTAKE 
(3 SUBJECTS) 
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Again» I am just trying to emphasize that from an aerobic-exercise stand- 
point /and especially from a health standpoint, we are dealing priqtorily with 
cardiac output and with stroke volume ^of the heart as far as maximum performance 
is concerned because if we compare males and females, there is very little dif-. 
ference in maximum heart rate and actually very little change in maximum heart 
rate with training. « 

A legitimate question is, "Do males and females respond differently to 
exercise?" First, let's look briefly at the overall male response to both 
exercise training and sedentary habits, again from the work of Saltin e t a 1 « 
(1968) (Figure 2). 



i 0 



2 0 




III Ihv slu<ly re»pr€»senttul by KiKun* 2, max V^^ was measured before and 

dttt»r 2) diiy*. ot b<*d rt'sl in I wo tr.iiiieii .uid three sedentary youn^? aiiuU males. 
They were also measured ituriii^ and alter 8 weeks c»l exercise training that 
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followed' the bed reel. It is eflsily seen that all the subjects docteased In aero^ 
blc cajJocity wjth bed rest and increased with trailing. In fact, compared with 
the beglnitlng of the study* the sedentary subjects wire about 33 percent higher 
on max V^, after thei^ training. This is a general response to exercise Ifl moles 

verified by many other studies. I f one is inactive or very sedentary, he will 
decrease in aerobic capacity, whereas if one trains, arid the graining program ob- 
serves til/? proper mix of intensity, requency, and duration, max will increase,. 



Similar iU\ia on femrMes are limited, but m^iny have become available over the 
past few years. One recent study by Bnrke (1977) (Figure 3) compared college- 

age male and female responses to an 8-week training program. There was also jj 

• control' group. In both casesrthe subjects were sedentary. Both males and fe- 
males Improved during tlie 8 weeks at appVoximately thetsame rate. The major 
apparent sex difference is that the females were about 20 percent lower thajx_J.h^.- 
males on max at the beginning of the study, and this relative difference was 

maintained throughout. 
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Aiiollu r rcrcMil sln.lv i ..nipj rf<i ihc cf f oi ls ol lu-d re-sL in both mah-B ami re- 
males. AlUiousli llu- fonicrli-s nxhilulp-l a ^0 |.<M-tonl lower max V^^ before bed 
rest, both Ktoiips .lf( rease.l ')-10 perient on the ineasnreniPiil as a rosiill of lUp 
|HT»o.l ol h.Ml rest, wh'ch was BliRhliy shorter than in the .study of Haltin el ah. 
.(l'J68) (Converliiio -t a). l'J77). 

Male-lninale aerob),erp«wer rhanpi-s have liecn c.nipare.l I onRi t n-l i na II y I roni the 
aftiiiR perspe. live by measnrins nuix V„ at a 21-year interval (Table 1). There 
W.I8 a decrease in both sexes, an.l the'' rate ol ,le, rease was very nearly Uie same 
in both, whether o;ie compares on max V,^ in liters x min' or ml x kR x min , 
Bolh m.iles and females at aK'' ^'"i-" .H .'bout KO percent ol their imix V,,^ 

values exhibited 2\ yc-ars earlier at .>nv 12-2'^. 
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MhU U Haxtmum Oxygfiii Codsumptiott in Male 
. S.tudeniis ifur a 2Hyear Interval 



id Tiinale 'Physical Eduatttm 



1949 
1970 



1 X min 

4.09 2/83' 
3.28 2»20 



ml X kg K miii 
^ 9 
58*5 47.3 
45.3 38,4. 



■7-' ^— ^ : ' 5 r- ; 

Prom data in* 1. Astrand, PTO. Astrao I. Hallback, and A. Kilbom: 
Reduction in maximal oxygen uptake witL age* Joutrnal of Applied Physioldg 
35 1649-654, 1973. 



Similar results have been obtained by others* The studies cited above are 
merely good examples of the pattern of responses seen when ^males*" and females of 

. similar fitness status' are directly compared. The responses to exercise and 
training appear to be very similar* Differences do seem to be operating in re* 
gard to the degree of response between the sexes and in relative position on a 
continuum of aerobic capacity.. lYi the remainder of this presentation, I want 

. to focus on some of the factors I feel seem to explain those differences. . 

<f THE CONTINUUM OF AEROBIC POWER 

I feel very strongly that we can view the entire range of aerobic power as 
a continuum that includes both male and female values (Figure 4). Lowest 

values (ml x kg x min^M in the population would likely' be' ab6ut 10-15. High- 
est known values for males approach 95 ml x kg"^. The highest value of whith 

"1 am aware for a female is 74 ml x kg*'^ Tliis value compares very favorably 
with many male marathon champions and other world-class long-distance runners 
and Nordic skiers. 



^ Averages 
Younq adult male 45-50" mi 
Younq adult female T"v-4n ml 





•15 itil/k^ 
Luhq diseaee 
Sedentary nabits 
Old age 

Ciicculatory disease 
Poor n'utrition . 



95 ml/kg' 

Good ger\etic stock 
Participation in 

endurance sports 
Excellent nutrition 



39 



* 

Foctoi»s that contribute to high or low max V^^ hfe shown in Figur/i 4» Pop- 

u»atlon overages are about 45*50 ml x kg x min""- for the male and 35-40 ml x kg X 

mln"^ for the female. We see a. difference in the highest known values, and we 
a difference in the average values. However > I still think the trait can be viewed 
as a continuum, and 1 have tried to represent this in terms of normal distributions 
for 'aeroblc power based on the means and standard deviations (SD). for Swedish young 

o ^ 

adult physica. education students presented in Astrand's classic 1949 work (Astrand. 

1952) (Figure 5). Mean values for aerobic power were 58 and 48 ml x kg x min for 
males and females respectively. I think we can reasonably view his data as samples 
from a normal population and use the SD to roughly picture the way the separate mare 
-and female distributions would look when plotted out ± 3 SD from the respective mean$ 
What we then see is that the mean male value is included. within the distribution for 
females, .,)and the mean for females within the range of the distribution for males* 
There would be considerable overlap between the two distributions* 




MAX A-M-kq-J 



Further support for this concept comes from material in Astrand and Rodahl*s 

textbook on work physiology (Astrand and Rodahl 1977) where they have presented 
the max /age relationship (Figure 6). The more solid lines represent the mean 

max V^^ . ^Up to about age there Is essentially K^difference in the male and 

fem.jle^ values. After that age, males continue to incr^e^hile females tend to 
level oil, iind then both »exes decrease as they continue to age up through the 
itoURo of' age shown i"n Figure 6. The lighter lines represent ± 2 SD for each of 
the distributions. Again, ronsiderr\ble overlapping of distributions is noted as 
in Figure !>. . Viewing the overlapping of distributions in this way, it appears 
that the* average female umpares almost directly with the untrained male in terms 
of .H-rnhic power.' The questions that become of most interest then are (1) what 
physiological ami anatomical differences explain the different relative positions 
of males and females on the continuum^ and (2) wluit are the implications for aero- 
bic exerc i ap. prescript ion? ^ 
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ANATOMICM. AND PHYSIOLOQICAL DIFFERENCES <' 

HEART ^ * • V 

fable 2 pr^s^ents data from a large study of lieart size in the Soviet Union*, 
y^j: It Ihows .tftat th^ female heart is abpuU 85 percent as laege as that of the male 
fr^: .^hen compdriSQfis are made on absolute Volume. There Mve been some argiimen|0 
^•that if one corrects for botiy si2e> this difference disappears* Not so. Wien 



ml X m^s or as a weight measure in gm )^ 



the heat:t slise is exj)ressed as -fnl x kg 

'Jcg'^^i the female heart is s^ill 80^90 percent as l^rge as. that of the male (Ltrand 
1964, Grande and Tijylor 1965)4 

-Table 2. Heart Volume^ of Athletes and Nonathletes 







Males 


Females 






Athletes 


860 


725 






IJonathletes 


67 a 


580 


• ♦ 



^'^Meesurement in mllUllters. 
Adapted from data presented by K» A. Abramyan and R.*A. Dsihuganyan. 
Athl§te heart measurements. Theory and Practice of Physical Culture 
• 12:27-29, 1969. 

* * The maximum stroke volume is positively related to the heart size (Figure lYi 
In the young adult, the SV of the m^le is aboiit one*third larger than in the female 

(Astrand and Rodahl 1977). In younger persons* there doesn't appear to be a differ- 
ence, or perhaps as large a difference,. However, ther'e really aren't enough data 
available on maximum SV in young females to be. certain. If SV isn't smaller 'in 
young females compared with young males, it could mean there is. also not a slgnlfi* 
jcant difference in heart size at those ages. • 




HeiM volume, ml ' \ - 'J 

BLOOD HtMOCLOBIN :\ 

After about 11-12 years of age, ther^Uks a difference in the hemoglobin con** . 3 

-1 

centration of the blood in males (15 gm x 100 ml blood ) compared with females ] 

1 ^ 

(12.5-13 gm X 100 ml blood ) (Altman and Dittmer 1971), Since each gram of he* \ 

iiioglobin (Hb) will carry about 1.34 ml O2, this means a reduced oxygen-carrying. :\ 

capacity for her blood. Figure 8 shows the classical oxyhemoglobin dissociation j 
cu^vd usually found in physiology and exel-cise physiology textbooks. These 

curves are a representatiow of 'A A-VO2. Note that in most textbooks the curve , 

presented is based on male values (15 gm Hb xf 100 ml blood ), ,The female's , ' ; 

blood does not reach 19-20 vol.* percent for O2 shown in these curves as it pas- 

ses through the pulmonary capillaries. This is shown in Figure 9 where the * \ 

norm.;^! female oKyhemoglobin dissociation curve (Hb ^- 12.5) is compared with the ;| 

curve for a normal, male (Hb - 15) and one typically found in anemia .(Hb 10). 

Since the venous O2 content during maximal exercise is approximately the same In : 

males and females (Astrand and Rodahl 1977) (Figure 10), the net effect of reduced 

hemoglobin is a narrower A A-VO^ leading to a reduction of max V^^^ according to 

the relationship in Equation 1. 



S 10, COWIlNtO WitH Hk (i5|Mt%) 




Because of ihb lower max A A-V02 the femal^^s maxinmm performance in, aerobic 
exercise Is likely to suffer. If^•6 A*V02 in Equation Ms reduced for a given , 
Vq^, QMBust be increased, U has been shown. that at a Vq^=» 1,5 litorSt the male 
can transports sufficient oxygen at a cardiac output of 12 liters x min"' while 
13.5 lifers are required in the female (Astrand and Rodahl 1977). Thus re- 
duced A A-VOg has a tremendous impact on the efficiency of using wjmteyer car-, 
diac output is available withiij a given individual, 

. .. . PERCENTAGE BODY FA'^ 

Another factqr that has already been mentioned by Dorothy Hifrris is the body- 
fat differential between mal^s and females. In a typical young adult male* fat 
comprises 12-15 percent of the total body composition. Similar values for the 
young a^ult female are 20-28 percent (Hatch and McArdle 1977), As *ln the case 
of max » this difference becomes apparent at about age 10 and continues through 

out the rema^inder of the life span (Figure 11), 
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In iny opinion, t?xlyi) body fat is a liaiiclicap, regardless ' of the claims by 
some persons that it provides; a nietabolif reserve for greater endnr^jnce". These 
claims are not supported by research, ft also adds excess baggage to the body, 
and one has to expend extra energy to transport that excess baggage as the body 
moves from one place to another. It is very similar to taking an, extra weight, 
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iyinn 4t on the body whetv the fat iu located, and taking it' along with you* • 
Rfirnt^ieseiuch has shown that e von though thc» cardiopiilwonary response at any 
given Vy^i» not increased by obesity, the oxygen, required tor any gi/en workload 

is incri^ased (Davies et al , 1975) ♦ * j 

I do not mean to iiviply that the average female is obese compared to known or 
inferred health standards, "thai is certainly not the case, and there is evidence 
that a significant proportion of her fat is necessary for normal sexual and-child- 
hearing fnnctions (Frisrh and McArthur 1974), However, there is a relative obi^sity 
when she is compared with the average male. This( decreases her functional aerobic 
capacity since max V' is divided by total body weight U> arrive at the functional 

measure of max V^^ in ml x kg x rain , Excess body fat reduces the size of this , 

quantity. One of the things 1 tell ray own students is that they can increase their 

max V^^in ml x kg x miii'^ (^thout exercisiofc. All they have to do is lose a few 

pounds of extra. fat^ 

MUSCULAR. STRENGTH 

For an equal body size the female has 5 to 10 percent less muscle mass rela- 
tive to total body weight than the male (Behnke and Wilniore 1974), Therefore, 
the si/e of the musculature involved in a given exercise is loss. For example, a 
•female running, or otherwise using hor legs in exercise, has a smaller muscle mass 
on those legs. She has less total strength in them than the male. 

If the contractile force that must he exerted by a muscle is above about 20 
percent of itfi max-imum possible force, there is going to be at least some inter- 
ference with blood flow. The greater the degree of necessary contractile force in 
comparison to that maximum possible force, the greater the cntdown of blood flow, 
and the more the person is Moing to have to resort to anaerobic metabolism in order 
to sustain the exercise (Lind and McNicol 1966, Whipp and Phillips 1970), 

This problem is well illustrated by Figure 12. The upper two curves show lac* 
tate accumulation in a 15-ipinute bicycle ergometer ride in two low-strength males 
working at 80 percent max V^^ . The^ lower curve is from a strong male also working 

at 80 percent max . Lactate accumulation is much less in the stronger male, an 

I indication thai the weaker individuals were having to use anaerobic metabolism to 
a grf}.ater extent, even though they were all working at the same relative intensity. 
The weaker men were forced more into anaerobic metabolism jiot so much because they 
couldn't handle the exercise aerobically, but more because Ihey didn't have the 
strength to effectively overcome the resistance of pushing the bicycle pedals a- 
round. The female is at the same disadvantage as the weaker males in Figure 12. 
Her lower strength levels will force 'lie r into anaerobic metabolism at a lower re- 
sistance than the male who is stronger. 
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IMPLICATIONS FOR AEROBIC EXERCJiS& PKKSCRIPTIQN 

^ INTENSITY OF EXERCISE. 

tiitensily of oxercfse has beeii shown to be one of the important, criteria in 
exercise presc ription, and the .American College of Sports Medicine (ACSM) recenUV 
issued a position statement recommending the minimum threshold lor aerobic condi- . 
' tioning as 60 percent of maximum heart rate reserve |60% (max HR • Resting HR) ♦ 
Resting HR 1 or 50 percent of max V^^ (ACSM 1978). A shortcoming of these recom* 

mendations is that they are based primarily on research on male- subjects. Very. 
^ little research has been conducted on determining minimum or optimum Intensity, 
. duration, anfi frequency of conditioning exercise in fenjales (ACSM 1978, Pollock 
1973). Even though females respond to aerobic exercise in a manner similar to 
the male response, the anatomical^ and physiological differences noterf aboVe do 
result in a different heart rate/V^^reiationship (Figure 13). Therefore, the V^^ 
associated with a given heart rate in the female is di f ferent ' f rom that in the ^ 
male^. An example is easily obtained from the physical education students used in 

the construction of the classic Ast randJRyhminK nomogram ^ or estimation oi max V^^ 

from submaximal work (Astrand and Ryhming 1956} At oxygen uptakes that were 50 
and 70 percent of max, the males had mean heart rates of 128 and 154 respectively. 
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ihv lorieftponilmg piilsi* nilcs toK^ the itMnalo suh.jocLp werr *138 ami !68--'-a differ- 

oner of 10-14 beats x min"'. Tht»Sf <1 i f tt^reiiccs cerLaiiiiy un1ical(» th.U more research 
on tin* leiiiale i needeil in exorcise prescription to deternuiie i*i l}ie guiileliiies eur- 
renlly nse«l with males are e<^udlly ap'plical>ie ti> -temales .J 

ANAKKOlUC VR^ AKKUIili: KXKRCISK 

\ 

KWause the temale has lowt-r slreu«th, any prescrihea ^A»rc»hic t»xereise hajjjed 
un lht»\\i:SM >?uWli»lim»s will likt»ly br more iniarroluo in tlu» temale because ot the 
ftrealer .inclusion of bhuxi t low. This is another areu requiring turther research 
In proviJ^f .1 basis fur any a«ljnstmcnts that might be necessary in the exercise 
prescript V'li h)r female participants. 

..STHKNGTH AND INJURY PRl^VKNTluN 

A siKinticant problem in most aerobii* coini i t i i>n i riR prcgraals is keeping tht» 
exeri ise inttxnsity at ai level that will not prt»«i i sp<isc thi» p^irUcipant to ortho- 
petlii mjurif.S. H<M-aiise ot lier lower sLren^th, I think the temale rnns a greater 
risk o! these injnru^s at any given intensity ot exercise when Ui^mpare^l with the 
male. Strori>ier musil<»s help to stabilixi* the* joinLs better <inrinp movement and* 
also ilnriiiK virions activitit»s requiriiiK fixation n! bu<ly segments. Stronger liga- 
ments and tendon^ are nsnally a 1 si» assoiiated witli strongi»r muscles. This is some- 
thing that nft'ds'ld be carefnlly considiM'e<l wht»n prescribing exercise lor the iemale. 

y 
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l.JST OP FIGURE r.ECEIIOS 
^Figure Nuitiber Legend 

Figure I, Maximal oxygen uptake during treadmill running for three subjects 

. (IJ after bed rest (« 100%), (2) when they arp habit^ially sedentary, 
and (3) after Intensive training* respect jve^ly. The higher oxygen up- 
take under sedentary conditions compared with bed rest Is due to «n in^ 
• * ^ creased maximal cardiac output. The further Increase afte*^ training is 
possible due to a further ln£,rease In maxima 1> cnrdiac output and a small 
increase in arterjoven(Ais oxygen difference'. The maximal . heart rate wa^^ 
vhe same throughout the experiment. Therefore, the increased cardiac 

outpnt was due to a larger stroke, volume . (From^strajid and Rodahl 
1977. Reprinted wi t^iw(5?rmissian of ^Craw-Hil?r Book-Co. ) 

Figure 2. Changes in maximal oxyg^uptake, measured during running on a treadmilli 
before and after bed rcBt and ai various iatervals during training; indi- 
vidual data on f ive *subje^t^{i. Arrows indicate circulation studies. Heavy 
bars mark tho time during : he training period at, which the m^Xtmal-wygi™^ 
uptake had returned to the cOJitroT va I ue before bed rest. (From Saltin 
eL_al. 1^68. By permission of American Heart Association, Inc.) 

Figure 3, Cluinges in. aerobic power during 8 weeks of training in young adult males^ 
and females. (From Burke 1977). ^ ' \ 

' ! ■ -1 • 

Figure A, The , font inuum for maximum oxygen uptake. Values are in ml x kg x min . 

Figure 5, Overlapping male and female distributions for max V^^when i 3 standard ^ 
deviations are-considered. (Based on data presented in Astrand 1952.) 

Figure 6. Mean values for maximal oxygen uptake measured diiring exercise on troad^ 
mill or h\cycle ergometer in 350 female and male subjects four to sixty* 

live years of age (Fiom Astrand a^d Rodahl 1977. Reprinted by permis- 
sion of McGraw-Hill Book Co.) 

Figure '7, RelJ'tionship between lieart volume ami maximal stroke volume of the heart. 
i ' (1 rom Astrand et al. 196^.* Courtesy of the American Physiological 
Society.) 

Figure 8. The oxyliemoglobi n -li ssoc i at i on curve, sliuwing tlie relationship of blood 

oxygen transport. The full curve applies to the arterial blood of h^altliy 
man at* rest. The small section to its right applies to venous blood. 
Point d represents nonral valuf*s for ai -rial blood, and point v, for 
vonous blood. 

Figure The (>xyhemogl oh i n cu.ve for normal male, normal female, and in anemia. ' 
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Figure 10. Oxvgen binding rapocity and pleasured oxygen content of arterial 
♦ ^ bi yil, ■calculated oxygen content of mixed venous blood at rest and 

during work up to maximum in males. and females 20 to 30 ye^rs of 
age. During maximal work, the arterial saturation is about 92 per* 
cent as compared with 97 to 98 "percent at rest, and the venous o'xy- 
gen content is very low and similar for women and men. (From 

Astrand and Rodahl 1977. Reprinted by permission from McGraw-HUl • 
Book Co. ) ' 

Figure 11. Average percentages of fat in ^.he body as a- function of age and 
sex. (From G. L, Rarick, H. J. Montoye and V.Seefeldt: Growth^ 
development, and body composition. In H. J. Montoye (ed.). An 
int roducHion to measurement in physical educatio n. Indianapolis . . 
Phi'Epsilon Koppa Traternity, 'l970.) 

IJigure 12.' The course ^f lactate accumulation during 15 minutes of exercise 

at 80 percent of maximal aerobic power. , Data are for one muscular 
/ (L 8) and two other subjects^ (Fiom C. Kay^and R. J. Shephard: 

/""^^ On muscle strength and the threshord of anaerobic work. European 
^tllL^?5! Physio logy . 27:311-328, 1969.) 

Figure 13. Relationship between heart rate during work (bicycle ergometer) 
and oxygen uptake expressed in percentage of subjects' maximal- 
aerobic power. Left of ordinate, heart rates of women; right of 
' . ordinate, thoaO of men. Thin lines denote one standard deviation. 

o ^ 

/ (From Astrand and RodanI 1977. Reprinted by permission from 

hkOraw-Hill Book Co.) 

/• 
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How Much Exercise Is 
Enough? 



Michael L. Pollock, PhD 



Whether the patient Is young or old, 
fat or thin, fit or flabby, long-tern^ 
Involvement In an exercise program 

can^ignlf icantly affect-healths 

Exercise prescriptions should be 
based on the present level of 
fitness as wsll as the Indlvlduars 
specHlc Qoals. 

o w m luv' h exercise is 
enough? How much exercise 
for what purpose? The an- 
swers to these questions are 
difficult and tentative. 
The various reasons people exercise to 
become physically fit depend on age, sex* 




and current levels of fitness and\health. 
For example, needs and goals differ for 
elementary school children, athletes, and 
rniidrfle-aged men -and womcnr^chooh 
children need a broad spectrum of sports 
and activities to kindle their interests and 
to provide tliem with a broad educational 
experience. The activities of most elc- 
tnentary school progrc^ms should provide 
for physical development, but many ex- 
isting physical education classes do not. 
Athletes* programs are geared to com- 
petitive situations in which maximum 
skill and physiological and psychological 
effort is necessary. To prepare for such 




Rn 
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5 , 



events ,of ten requires two to three hours sive In the way it describes fitiiess, -the 

of rigorous training daily. Adults gen- various subcomponents are usually em- 

jeraUy^are^concjern^^ pha . si? :ed,-dif£ereni ly dependin g on a g e, 

strength and stamina, avoiding increases needs, and goals. ^ 



in body weight ahd fat, and avoiding 
potential health problems that occur with 
a sedentary life-style. Women often exer- 
cise for cosmetic reasons such as weight 
and figure control. 
FhVliral '^'^ divkUd . iaio. 

(CSRiratory fitoe^'^, ctosiaue, and quuot, 
(iwctioa« Table 1 lists the major sub- 
components of each category. Although 
this tabulation is considered comprehen- 



Adult fitness programs should be 
designed to develop and maintain car- 
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Tabit 1. PhytlCjil FHneWs Calegorlos 



Oardlovatcutar- 
R«6plratory 

Heart 
Circulation 
Pulnnonary (Lungs) 
Working Capacity 



\ ' Motor 

Phytkiuo Function 

BodyTypfe Strength ' 

Composltibn Endurance 

• Bone » \ 

Muscle \ ^™«y 

f^at * \ Power 



Posture 



Agility 
Balance- 



Tablo i* Raconomendatlons toV 
Exerclsa Praacrlptlon for Healthy A^ultsl^ 



elude stretching and conditionihg e^er^ 
cises to dieveldp and maintain flexibility, 
strength, and endurance of the major 
muscle groups. 

To receive optimal health and fitness 
^benefits, participants should start* pro^ 
grams early in life and "continue for a 
lifetime. Improvement with short-term 
experiments (three to six months) will not 
affect health-related^ factors as signify 
icantly as long-term involvement. Also, 
participants probably will t^ot be able to 
develop or maintain full physiological 
-potentials unless the training programs 
are initiated early in life and/or con- 



Frequepcy 
Intensity 



Duration 



Mode (aptMty) 



Initial level of (Itness 



3 to 5 days /week < 

60% to 90% of maxlnhum 
heart rate \ 
50% to 80% of nnaxlm|jm 
oxygen uptake 

1& to 60 minutes 
(continuous) 

Run. log, walk, bicycle. $wlm. 
or endurance sport activities ^ 

High « higher work load 
Low s= lower work load 



'These (acw^s ran De appMed to athletes as wen as disoasea Off^ 
sone ThG prescnption will dilief m that {he athlete will require imofe 
(requoni and exhausting bouts ot work ancl.lhe diseaseO person a 
n^ore conservative regimon with more interval work 

diovasGular-rcspiratory fitness, flexibili-' 
• ty, and muscular strength and endurarTcc 
that is consistent with personal exercise 
• goals and work requirements. These-prb- 
grams should include endurance activities 
such as running, fast walking* bicycling, 
swimming, skating, etc, which can b« 
sustained for a 15- to 60'minute periods 
The exercise period should start with a; 
10- to 15-nUnute warm-up and muscle' 
conditioning period, and end with a 5- to 
!0-minute cooUdown. The length of the 
endurance period usually is dependent on 
the intensity of effort. The endurance 
program is designed to burn a minimum 
of approximately 300 calories per 
workout. Thus, if done often enough, it 
will trim body weigh^ and fat atid itii- 
provQ or maintain cardiovascular- 
• respitalory fitness. The warm-up and 
muscle conditioning period should in- 



Tmuedlor a ipng time. 

Strength and muscular endurance atre 
necessary to maintain proper muscle tone ' 
and to protect against injun and. low 
back pain. Flexibility exercises are impor- 
tant for similar reasons and should ^be 
practiced" often. Reduced flexibility can 
lead to poor posture^Jatigue, and Injury. 
An endurance activity such as jogging 
can reduce the flexibility of the extensor 
muscles of the hip, leg, and ankle. Thus, 
avoiding proper stretching .exercises for 
these areas cpuld lead to low back, 
hamstring, or calf musde pfobtems. 

The program prescribed for a.n aduk 
depends on ^needs, goals, physical and * 
health status, available time, equipmettt, - 
and facilities. This information is avaiU 
able through medical history records, 
physical fitness and medical, evaluations, 
and personal interviews. After a thorough 
evaluation, an exercise prescription is 
made. c ' , . 

Exercise Prescription 

Exercise prescription is based on fre- 
, quency, intensity, duration, mode of ac- 
tivity, and initial level of fitness. Table 2 
lists guidelines for exercise prescription^^ 
for average adult men and women. These 
Recommendations arti based on several 
factors: 

1. The participants are adults who are 
not participating in athletic competition. 

2. The participants are etrgaged id a 
general physical fitness program ^to 
develop and/or mainiaitt cardiovascular* 
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iory fitness, body compoilUon, strentious exercise, Because maximum ^iJNgttcl^^ 
^^uscular sittngth and endurance, tnd oxygen uptake genert^ly summari«ei «^ 
• . ^hat is happening ta ihe^wn t^am^ 

determined* 



^^t|txibiiity« * " ^h** i* happening in the^'oxygen 

•^" 3. The participants are generally port system (including cellular utilia 

^^^hetMhy and free from severe disease such tion) during mhxlmum or exhaustive ex- 

^:«t coronnry heart disease, pulmonary ^rcise anfi can be measured easily, it has 

'^disease (emphysema), or neuromuscular bejn used a^ the measure most rcprescn- 

?^%oblems (muscular dystrophy, multiple tative< of cardiovascular-respiratory fit- 

^%'^lcrdsis. etc); ' ncss. ^ larger person gen(^^^^ 

' The. recommendations for exercise muscle, mass, and thus the capability of 

prescription shown in table 2 emphasize using more oxygen. To more easily com- 

V (he endurance phase of a. training pro- pare persons of different sizes, aerobic 

'I gram and focus on preventive health and capacity is. expressed in milliliters of ox- 

cardiovascular-respiratory fitness. Flex- ygen per kilogram of body weight per 
ihiliiyland-jmisiulaLSUength^^ 



durance activities are important aspects 
of a .well-rounded comprehensive pro- 
^graro, but the detailed rationale for only 
the cardiovascular.respiratory' compo- 
nent will be described. The quantification 
is based on years of scientific investiga- 
tion to find the optimal training prescri'p- 
lion for adults. These recommendations 
are the best estimates available at this 
time, but more investigation is necessary 
befpre the final plan can be adopted. 

Much of the evidence used to establish 
the recommendations in table 2 was bas- 
ed on a series of 20-week training experi- 
ments conducted on healthy (but seden- 
tary) adult men. In these experiments, 
many physiological variables were eval- 
uated, but for the purpose of this article, 
the justification^ of the recommendations 
will be based on the values for maximum 
oxygen uptake (which represents changes 
in cardiovascular-respiratory fitness), 
and body weight and fat (which rep- 
resents changes in body composition). 
Good cardiovascular-respiratory function 
depends on efficient respiration' (lungs) 
and cardiovascular (heart and blood 
vessels) systems. Other important factors 
include the quality of the blood (red 
blood cell count, blood volume; etc) and 
specific cellular components to help the 
body utilize oxygen during exercise. 

The ability to utilize oxygen at max- 
imum is the best representation of these 
factors. Maximum oxygen uptake (aero- 
bic capacity) is the largest amount of ox- 
ygen that can be utilized under the most 



Figure 1 shows a chainpion distance 
runner taking *a^ treadmill' test to deter- 
mine maximum oxygen uptake, Figure 2 
shows a comparison of maximum oxygen 
uptake values of young and middle-aged 
men of various fitness levels. The figure 
clearly shows the difference in aerobic 
capacity as related to status of fitness 
and age. Values for women are approx- 
imately 10% to 20% lower. 

Is there a level of aerobic capacity 
necessary to attain and maintain an op- 
timal level of health and cardiovascular- 
respiratory fitness? It is difficult to set a 
standard for optimal fitness because a 
specific level of aerobic capacity for op- 




Figure f. The maximum oxygen uptake test is being 
administered to premier distance runner. Steve Prefontatne. 
Ai ttie time of this test, Prefontaine held ten American 
distance running records. His maximum oxygen upfake was 
84 4 mi/kg/ mm, one of the highest vaiues ever recorded for a 
runner. Breathing vaive channels ali expired air into a series 
of bags, which were iater anaiyzed for Oj and CO2 content. 
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timal healih has nat been determined. As 
shown In figiirc 2, sedentary middle-aged 
males characteristically fall below 40 
ml/kg/niin of oxygen uptake. This value 
drops to 3Q by age 50 or 60. Many ex- 
perts 4'eel that a person should maintain 
or develop his aerobic capacity to above 
40 ml/kg/inin. Until more evidence is 
available, the minimal threshold standard 
for optimal fitness seems to be oxygpn 
uptake between 38 to 45 ml of oxygen 
per kg per minute for men 20 to 60 years 
of age. 

The maximum oxygen uptake value is 
parl iall^^c qLUtrolled bv heredity: that is, a , 



oxygen uptake varies approximately 20% 
vvhen one is in 6r out of training* This 
can be further reduced with age; thus, 
the optimal Icv^l of improvement geti- 
erally found in training programs is ap- 
"fuoximately 15% to 25%* 

Figure 3 shows a person being mea- 
sured for body fat by two methods, and 
figure 4 shows body fat values of various 
groups of men. The body fat of women 
averages 5% to 10% higher than men. As 
shown in figure 4, trained persons of 
various ages are less fat than their seden- 
tary counterparts. The optimal level of 
fat is not known exactly, but most ex- 



person of Olympic- caliber who has a 
maximum oxygen uptake over 70 or 80 
ml/kgAnin is born with this char-' 
act^^ristic. This docs not mean that the. 
champion athlete docs not have to train 
hard to further develop this potential. 
^ For example, when Jim Ryun (at the time 
world record Jiolder in the mile run) stop- 
ped training for approximately 18 
months, his maximum oxygen uptake 
dropped from 81 to 65 ml/kg/min (20%) 
as a result of his reduced fitness and in- 
creascfl body weight. Even though he was 
out of shape, he continued to have a high 
maximum oxygen jjptake. Maximum 



perts agree that men should stay below 
16% to 19% and women below 23% to 
25%. 

Quantifying Results of Endurance 
Training Programs 

Cardiovascular-respiratory fitness Im- 
proves as a result of many factors. In 
general, the degree of improvement 
depends on the total work or energy cost 
of the exercise program. Energy cost can 
be measured by the number o( calories 
expended. Improvenieni in aerobic 
capacity and body composition depen'js 
on the frequency* intensity* and duration 
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Plgure 2. Compenson of maximum oxygen 
uptake of young and middfe-sgod men 
of various fifness feveis 



t^lgut0,4. Percent body fat vafues of 
selected groups of men 
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§kfnU>HS M t§ehfii<iU0 (Thl§ tfl\9fhodcorr^t§$ 
w§U with tfi* unii»rmfr weighlog t§chntqu$J 



"^rtRc exercise progrwffninprbv^em^ 
also related to the initial status of health 
and^ fitness, the mode of exercise (walk* 
tng/ running, cycling, skating, etc)» the 
regularity of exercise, and age. 

Frequency ^ 

To answer the question '*How many 
days per week are necessary to develop 
fitness?'* we designed an experiment to 
train men at either one, three,^ or five 
. days per week. Intensity of training was 
standardized at 8S<?o to 90% of max- 
imum, with the men participating for 30. 
minutes each exercise session. Figure 5 
shows that maximum oxygen uptake im- 



"proves in (li^ect^^'elatibnlo the frequency 
of training; that^, 8%, 13%, and 17<%, 
for one, three, and five days per week, 
respectively. Another investigation we'- 
conducted comparinlt two and four days 
per week of training showed similar 
results. The two day per week program 
showed a significant improvement in 
aerobic capacity that wa$ approximately 
equal to that found in the^ three day per 
week program. 

One might ask, ''Why r^ommehd a 
minimum of three days per week, rather 
than two, if a person can g^t approx- 
imately the same amount of improve- 
ment?** First, the two-day studies were 




^Standard error of the mean 



Figure 5. Effects of different training 
frequencies on maximum oxygen uptske 



Figure 6. Effects of frequency and 
duration of training on incidence of injury 
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the iii|iiry«riili' 
increased 
dramatically when 
< * joggers trained 
' more than three 
days per week. 



of 0 higlr-iiitensity nature, which may not . 
be suitable or enjoyable for adults. The 
second reason is that no body weight or 
fat loss occurred in the two-day program, 
but it did in the three day per week 
studies. Three subsequent investigations 
in which men trained two days per week 
(up to 4 miles per workout) also showed 
no chanfees in body weight or fat.* Thus, 
it appears that the niinimuni of three 
days per week Is necessary to develop 
cardiovascular-rc!5plratory fitness and to 
show significant changes \n body weight 
and fat. 

V\o\\ about triuning ifiorc (halT^Twc 
days per week? Certainly, training more 
than five days per week is poss*iblc. but 
our experience finds it unrealistic. Most 
"adults cannot fit more than three or four 
days a week into their busy schedules. In- 
Addition, the an»ount of improvement in 
exercising more than five days per week 
is minimal and probably not worth the 
added effort unless competition is involv- 
ed. Most importantly, the injury rate 
related to the foot, ankle, and knee joints 
increased dramatically when joggers 
trained more than three days per week. 

Figurc^di illustrates a study we con- 
ducted on young adult men who trained 
one, tliree, or five days per week. The 
rate or*injuries for the five day per week 
group was three times that of the threc_ 
day per week group. A participant with a 
jogging-rclatcd injury had to stop train- 
ing for at least one week. The injury rate 
also increased significantly when the 
duration of training increased from 30 to 
45 minutes per workout (3 1/2 to 5 1/2 
miles), ii apRprs that the body needs 
surriciem rest between workouts, and 
that a day's rest between the days of jog- 
ging may protect a participant from in- 
jury. If one wants lo exercise more fre- 
quently, jogging activities should be in- 
terspersed with days of walking, bicy- 
cling, swimming, and other activities that 
do noi cause the continual "pounding ef- 
fect". oit the legs. A soft jogging surface 
and shock-ahsorheni shoe insoles also 
hdp. 

* I he injury study (both frequency and 
duraiKUi) iclaics lo hcninning joggers 



and should not be extrapolated to other 
situations. For the present, however, it 
gives enough Infortnaiion to reco'rfimend 
a day*s rjest between workouts and to 
recQmmend keeping the duraiion of en- 
durance effort to less than 30 minutes for ^ 
beginning joggers. More frequent and 
longer workouts may be tolerated as on^* 
gtts in better shape, . 

It is not known at <his time whether a 
five, six, or seven day per week program 
will elicit a more sigtjificaht effect on, 
other health-related variables such as 
high-density lipopfoteins. If future re^ 
"scTrcIi^hbws Tliis to FeTRc"'casernioditi- 
cations to these recomniendactons must 
be considered. 

Closely related to fretpieticy of training 
is the regularity with which one p^t'^ 
ticipates and the subsequent effect o'l 
cardiovasculaf-respiratory fitness. I 
training is not continued, the improvc-« 
ment gained or maintariied in a program 
diminishes rapidly. Significant reductions 
in fitness have been found after only two 
weeks of detraining. In one study, par- 
ticipants trained at. equal eight-week 
periods of activity, noiiactivity. and ac- 
tivity, with subsequent significant im- 
provement, decrcmentv and improvement 
found in aerobic capacity, '"Also, studies 
in W'lflch subjects are put to bed for ex- 
tended periods have shown decrements in 
aerobic capacity and related cardio- 
vascular parameters. 

To determine the effects of different 
levels of detraining, wc reevaluated 22 
middle-aged men after a 12-week detrain- 
ing period. Participants originally trained 
by running 8 miles per week for 20 
weeks. They were subsequently divided 
into three subgroups: Group A continued 
to train 8 or more miles per week, group 
H trained 3 miles per week, and group C 
was inacii'c. The results showed that 
member . of group A maintained and/or 
improved their levels of fitnessr while 
groups H and C* regressed .significantly.' 
Clroup''H lost approximately 40^/o of its 
original improvement and group C lost 
5()''o after just 12 weeks. Another study 
showed a (egression to sedentary normal 
after eight months of nomraining. 
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The dropout rale in 
9 high-inleiisily 
intervaUlraining 
progffim wiis iwJce 
' " thai of a 
continuous jogging 
lirbgrani. 
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Before training 




• 

Alter training 



It apparent from this review that 
training effects are both gained and lost 
quickly, and regular continued stimula- 
tion is necessary to ma4iH*in proper 
cardiovascular-respiratory fitness.^Also. 
if persons refrain from exercise for any 
period, they must take precautions when 
resuming the program. Because of. the 
reduced fitness caused by the layoff, 
these participants should start back slow- 
ly and gradually, increase the training 
l6ad to its original level. 

Intensity . 

What is the optimal intensity level 
necessary to improve physical fitness? 
Two classic studies serve as practical 
guides for determining a minimal thres- 
hold level of intensity necessary for im- 
proving aerobic capacity. Both studies 
agree that the minimal threshold level for 
. eliciting a training response is at a heart 
rate equal to 60^o of maxiinum. The 
studies were conducted on younger men 
with tiaining heart rate levels ranging 
from 130 to 150 beats per minute. For 
unfit, middle-aged, and older persons, 
the minimal traiaing threshold may be as 
\m as 100 to 120 beats per minute. A 
study conducted in Canada furjher 
substantiates the minimal threshold con- 
cept for eliciting a training effect and 
supports the idea that lower threshold 



levels exist, for le^s-fit persons » They 
trained college men for ten minufes, five 
day$ per week f^r five weeks at heart 
rates of 120. 135, or 150 b^ats per 
minute. When groups were subdivided 
into high- and low-fitness levels, the 
high-fitness group showed no improve- 
ment at heart rates of 120 and 135 beats 
per minute while the unfit group did^ f 

Although the minimal inteiisity thres- 
hold concept is generally well-accepted, 
it is also vvell-establ»shed that improve- 
ment in aerobic capacity is directly 
related to the i ntensitv of training , 
training session duration is short (five to 
ten minutes), low-intensity programs may 
show lutle (up to 5%) or no improve- 
ment in aerobic capacity (hardly ap- 
preciable), while a high-intensity pro- 
gram may elicit up to- a 15% to 20% in- 
crease. In general, the adult population 
does not seem to enjoy or \plerate a* high- 
intensity program. , Recent studies we. 
conducted at the Aerobics Institute in 
D'allas showed that the dropout rate in a 
high-intensity interval training program 
was twice that of a coiitinuous jogging 
program. The program was conducted 
over a 20-week period, and the workoufs 
•were equalized for toliil energy cost. The 
physiologic effects of the training pro- 
grams were equal; both groups improved 
significantly in aerobic capacity and lost 
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Figure T, Effects of different 
tratning durations on maximum oxyQen^ 
uptake tTf^Q f^ioderaio differences 
found among groups were not 
^atatisticaify significant i 



Figure fi. Fffocts of walking on tlw 
physical fitness of Mddie-aged nwn 



;fibdy weight and fftt, Another group of 
pm in this eKperimcnt trained in intefval 
tiaining imd jogging on alternate days 
m4 at the en* of the study were ^sk,ed 
^ wbieh program they prcf^Jred* Ninety 
percent of> this group preferred con- 
^tinuous Jogjging training to interval train- 
Im* AI$o, iwye injuries were experienced, 
wfth the interval training group. How-. 
^ver.,.ifiiejisity'of training usually de*- 
pends on Health status, level, of fatness. 
£ind duration. 6t training. 

Duration . . « 

nvprovem^KMn-^ardiovasouJi 
piratory fitness is directly related to dura- 
tion of training. lmprovem<5nt in aerobic 
capacity has been shown -with moderate- 
to high^ntensity training lasting only five 
to ten minutes daily. However, the 
shorter duration programs of moderate 
intensity show a significantly lower train- 
ing effect th^n; programs of 30 to 60 
minutes' duration,' Figure 7 shows the 
results from a study we conducted on 
men 20 to 35 years of age for 20 weeks. 
The intensity was standardised at SS^/o to 
QO^/Aof maximum, and the men partici- 
pateAihrce Ua^s per week. Improvement 
in maximum oxygen uptake was 8.5%. 
16,1%. 16.8% with-15-. 30-. and 45- 
minute duration groups, respectively. 
It is irfiportatn to rciterate^h^dura-^ 



tion anc^ intensity are interrelated and €ii 
tHl the . tot^i amount of ., work {mt$)i 
mti aooompliibed in a training progrdro 
is the most important factor for fitnesi> 
development* For example, the energy 
co^ of running, is generally higher 'thatr 
<valking. yet many men.an*d Women • 
would rather walk than run* Since the in- 
tensity of walMng is less than running, 
can one expect to get similar traini;^ ef- 
fects by walR^ng if the duratiojv^d fre- 
quency are increase^? Several years ago 
we conducted a 20^week fast^^walking 
study with men 40 t9 57 years old. They 
iinutes-four—days- ^r--» 
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Pigiir0 ^. effects ofdiffdrm modoB 
of Mning on inBximum oxygen uptake 



week. The improvement in this program 
(figure 8) was equal to that in 30-minute, 
t^tree day per week, moderate intensity 
jogging programs with men about the 
/same age. The lower intensity of the 
WaUcing program (65% to 75% of max- 
jimum) was offset by the increased dura- • 
tion and frequency of training. Thys. the 
energy cdst of the walking program was 
equal to that of the jogging program. 

To further illustrate this point, when* 
we compared two jogging programs of 
different intensities (80% vs 90%). the 
results were similar wben.the total energy 
cost was equalized between them. This 
means that participants can slow down 
the pace, run several minutes longer (to 
m^ke up for the lower calorie expen- 
diture), and achieve approximately the 
same rjesults. This is why the 15- to 60- 
minute duration range is recommended 
In table 2. If the minimum of 300 calories 
is recommended for an exercise program, 
then 15 minutes would require a fairly 
high-intensity effort, while walking may 
require 35 to 60 minutes. 

The concept of the slower pace and 
longer duration has important ImpHca- 
tlons for exercise prescription. First, 
cpmpllancc Is an important factor in a 
training regimen. People participate in 
r|r<3gfams they enjoy. The lower-ititeusity 
effcirt makes the programs more en* 
joyable. Also, the musculoskeletal system 
can tolerate 'low-intensity work better 
than jilgh^lntensliy work. whi(^n means 
that a participant can avoid unnecessary 
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No weight loss 
occurred unless (he 
participants walked 
for more than 30 
minutes dail>. 



iniiuics In working ai a slower pace. 
I'inally. ii is t'ficn safer anJ more rca- 
!\onahle lo cxereise ai a low io modcratf 
itnensiiy. T^^is is pariieulariy imporiant 
for piTsons Willi r.Qj^liieed hcallli siaii.s 
(suspeei of eoronSry hcari rii:.ca».^ i. 
aiiiidle aiie-l persons, ami persons wtu> 
are o\crwei :lu. 

One nnporianl poinl should I'c made 
eoneeruing body weight and lai loss in 
relalinn lo the exe-'cise preseriplimi A 
siudy was cond\Kiec! wiih obese wnmcn 
who exercised daily for one yea.t or 
longer wuh no dietary resuieLions. They 
losi Weight in direct relation \o the time 
spent walking. Howexer. no weight loss 
occurreil unless the part'cipanls walkc\l 
for n\ore than M) minutes dail\ . It ap- 
pears that a minin\al thrcNliold for weight 
reduction and fat loss by endurance 
traii\ing incliules the following: con- 
:in\ious physical activity of 20 to 30 
nnnuies' duration; sufficieni intensity of 
L-xercise to expend 301) calories per ses- 
sion; and exercise frequency of at least 
three liays per week, [because total energy 
expendiiurc is doseh related tiu weight 
anti fat reductuMi. u\creased frequency, 
ihicusiiy. and duration of iraining shouUi 
elicit greatei icii nit ions. 

Mode 

Mary people suggest ihat jogg'Mg or 
rimning is better than other endurance 
training' programs. Is this true.* If the 
total t'hcrgy cost of the program is ihe 
inosi' ijnpnrtant factor, it seems th.n it 
would iKm matter which n^ode of tiainmg 
a person usevi as long as it burns ihe 
calniies. lo lesi ihis concept, about two 
years ;tgi> e conducted a snuly ciunpjt- 
uig running, walk'n^'. and bievding train^ 
ing pri^griuus. In t)us siuilv. frei|uencv 
(three ilays pet week), inicns;t\ (S5"o to 
y()"o of uMxin-iiun). and duratiiui (30 
mimucs) of irainin»' were heUl ci^istanl 
I'tK 2t) weeks. lo get the intcn>it\ lesel 
high enough with the walking prog am 
the men trained by walking up a lii'l on a 



•.reiuiniitl. The bicycle group rode rcsis- 
I ux-c bicycles, which could be regulated 
10 get :he heart rates up to the required 
uucMisjiuJ^linngcs in aerobic*' capacity ' 
(figure. y) and body composition shoved 
sipi'.iar improvements. Thus, it appears 
that a variety of aerobic activities can 
}\' interchanged for improving and main- 
uiining physical fitness. * 

in general, activities with moderate to * 
high energy cost, such as running (jog- 
ging), .valking, swimming, bicycling, 
cross-country skiing, and game-type ac- 
tivities, show significant increase*; in 
cardiovascular-respiratory fitness and 
reductions in body w^eight and fat. In 
contrast, activities that arc intermittent 
and low in energjieosi (below^ the intensi- 
ty threshold), si^^ch as golf, bowling, and 
moderate calisthenics, sh(. » no improve- 
ment. I 
What aboiu weight lifting? We often 
hear about how tired i\ persoti h i.^tcr a 
weight-training session. Also, the hccirt 
rate after a weight-training session seems 
to be ijuite high, li^arly studies testing the 
effect of weight Iraining on 'cardiovas- 
cular-respiratory fitiieXs showed no signi- 
ficant improvetneut. ^These programs 
often emphasi/ed heavy weights with 
long periods of rest between exercises. 
Se\eral studies have been conducted 
recemlv to e\aluate the effect of weight 
iraining on aerobic capacity. In these ex- 
periments, men and women lifted tnoder- 
ate weights (approximately "^O^h to 60% 
o\ niaxiuunn) 10 to 15 times cn 8 lo 12 
exercises using two to three sets (general- 
ly referred to as circ^iit weight training). 
I he progran\s werc»as continuous as po.s- 
sible with little rest between exercises (15 
to 3t) seconds). The results we.e consis 
tent. I hey slunved huge increases in 
muscular strength, but little (3"^ to 5"/o) 
or no change in aerobic capacity (figures 
10 and II*. Ihcrefore. weight training 
is uoi reciMu mended for improving 
cardiosascular-respnalory fitness. 

It should be noted that *the heart rtitc/ 
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oxygen 4;osi lalio is different for ami and 
leg work. For an equal heart rate, the ox- 
ygen cost of ariti work is about 68% of 
that of leg work. Thus, the high heart, 
rates in some weight-training activities 
niav be misleading regarding energy coffiy 

Initial Level of Fitness 

The initial level ol fitness is an impoi- 
lant consideration in starting an exercise 
program. Jhe threshold for inlpro^ anient 
is lower with an unfit individual. What is 
the trainability of an older person? Is a 
person ever too old to get started?'Age in 
itself is not a deterrent for participating 
in endurance work. Several studies have 
shown that middle-aged and old athletes 
can pctfforni at high levels oT work in 
their sixth, seventh, and eighth decades 
of life. Other report^ on athletes who ex- 
ercise regularly shoU similar results. The 
difference in beginning exercise programs 
for older indixiduals is that their initial 
level of fitness is UAver. and the quantity 
and quality of work th'\i they can 
tolerat-j is less, Thj's means that the initial 

10 



work loads (intei\sity) shoul(\l bemoderate 
and the rate of • progressioii Slower for 
older participants. To look at the 
trainability factor, we studied a group of 
men 49 to 05 years of age atid found that 
theii^ aerobic capacity invproved 17% 
after 20 weeks of trainin)^. Other work 
conducted in gerontology centers has 
supported this (fonclusjon. For every 
decade of age after 30,^ it lakes about 
40% lohger for partici|^ants to progress 
in their training progrj^ms. That is. their 
adaptation to training is slower. For ex- 
ample, if one is invqlved in a walk/jog 
program and the dis^/ance rtnn progresses 
every two weeks foi/ men 30 to 39 years 
of age. the interval/ for progression may 
increase to every /three weeks for par- 
ticipants 40 to 49 ^ears of age. and every 
four weeks for p?^rticipants 50 to 59 years 
of age. 

Does physiciil fitness autoinatically 
decrease with age? There appears to be a 
decrement in physical fitness due to the 
aging process; however, if one stays 
physically active, the slope of decline 
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For every decade of 
»ge after 30, it 
Idkes about 40<^o 
longer to progress. 
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Figure 10. Mfocts of running 
tirtd circuit weight training 
on maxiTiunv^xypffn uptakf* 
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f^lgute 1 1. Bft&cta of running (^na 
modpraip cchsthQntcs exprcisGS) and 
circuft weight training n one 
repetition bench press str^nqth 
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may b« less. In fact, recent .evidence has 
shown that pver a ten-year period when 
middle-aged men continued their train- 
ing, they showed no decrement in aerobic 
capacity and body composition.* The 
men were 4S years old at the beginning of 
this study and continued to train approx^ 
tmately 60 minutes three days per week* 

Summary 

Research findings have shown that im- 
provement in cardiovascular-respiratory 
fitness and reduction in body weight and 
fat is dependent on intensity, duration, 
and frequency of training. Intensity and 
duration of training were found to be in- 
terrelated, with the total calories expend- 
ed during a workout being an important 
factor. Although there appears to be a 
minimal threshold level for improving 
cardiovascular-respiratory fitness (60% 
of maximum), programs of 15 to ^ 
minutes of continuous activity performed 



three to five days per week generally 
showed significant improvements in 
aerobic capacity and body composition* 
Age was not a deterrent to initiating or 
continuing an exercise program, but it is 
recommended that older participants 
and/or those with low initial levels of 
fitness begin their program: at a low-in- 
tensity level arid progress at a slower 
rate«fl 

This information is b$s^ on a book entitled 
Health and Fitness Throuih Physical Activity 
by M. L, Pollock, J. Wilmorc, and S. M. 
Fox, John Wiley and Sons. Inc. New York. 
(In press). 

A supplemental reading list is available upon 
request from THB PHYSlCiAN AND SPORTS^ 

MBDiaSE, 
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IV. I liinj? I'hys 1 1 .1 1 -Ki liu'ss l.'i»ni e'pl s 
I n VnU I i i Srhod 1 s 

* IKv KiisscI 1 K. I'.ilcs IMi.i). 
Ass I sliinl I'Ti't-cssor 
I'nivcrsily o| Soiiih i:.irt>lui.i 

I III I iifhirl 1 nil 



* Mosi pliysii.il fdiu .1 1 IMS won III .ijjicc Iti.il .i m.ijur .liin i>t I In* i r profess intj 
is to promote [iliysii.il liliu'ss. HdwcviTi in llu* lypu.il piihl i c-sc Iio(jI [>hys ic\i I 
oiliu.iMow pruj^i'.im, siuilfiils ii'it»ive» .i very ri'slnilcil cxpnsijif lo physicjl lil- 
fifss, Coimnunly the simlciil's e'X[)eTUMU"c. u i Ih pliysicil filncss is UmiU'il to 
p.i rU r i p^jl i ()I4 in a \ov fiincss .uLivilics Awi umlcrRiM iir .i pliys i c\i I - M incsn 
lest. In rc'i iMil yofirs sunn* pnij»iMms licivt* jilopU'il uirrinil.i ihrougli which 'Sln- 
<l(*iils .irc* sy.s I cin.i I 1 (. .1 1 I y fxptJsiMl in .i hriMil r.iiiRc oi I i h'l inu» iiliicss .u'livilies. 
But, I r<i}>i ( J I ly « il IS only the r.ir(>sl ol phys 1 1 .i I -(Mhu uni inogr.iiiis Uul 
pusiirrs lh.it its s^iitleMils ilcvolop .i ihnVunj^h know i iMlgc .jdii umlcrsl jmli ng ot 
Uif runt'cpLs rcI.iU'il Id |)hysi(.il (ilncss. The purpusc oi ihis fMpcr is to 
ilraw .1 1 ItMil I i»ii lo I In s tlclicicmy jihI Id sti^fit'sl how il ion hi he ( ormlcd . 

The rci'cnl npsiirjjc nl iiilcri'sl in physi(.il Illness .JinoiiR .i<lnlls coulii 
be inlerpreleil .is .i m.ijor success |i»r llic phys i r.i I -ednci l i on pi ofe^ision. 
CerlJinly il iV i rue lli.il pliysic.il I'lIm .iU^rs h.ive hel|)efl U> ifiili.ile .iml pro- 
mote the (urrtMil liliu'ss inoveiiicnt. Ilowrver, icil.iin .ihperls of llus nioveinenl 
(Ir.iw .1 1 te'Hl I on lo .1 ue.^kiiess ol I I'.nl i i i un,i I physii.il e<lui\iUoii, i.e., llie I tii I *• 
lire In eilur.jle sliulenls, in .i logiiilive st-nse, rej^.i rd i njj physical lilness. 
H.uiJ f es I .il i (MIS n( ihis Ijilure .il*i»iuul: I he liUu'ss m.irk-lpl.iee is (ille<l wilh 
hogus exerc ise ^.iilj^el ; diul iii.iihincs; hnnks I i>r** shelves ,ire i r.iiiinie<l wilh phony 
we irIiI- loss maiui.i I s i .ind 'Mijiure s.ilons" sell (.nslly nuMiilu- 1 slu ps lo pcrson.s 
- who .in» promiseil Ih.il l he ^'pounds will jtisl me I I .iw.iy." Kveji .iiiiiuij* persons who 
selec l tippropn.ile tnrnis ot exeri ist-, .i i it I lei l i ve I .ii k nf knnwiedjje seems 
appiiri'Mt. hi r(>s[>(>ns(> , iniitinns ol .kIuIIs lidVe snii^^hl lilness t n I nrniii 1 1 on 
throti)>h llic print ineili;], iinil, -is .i resiill, piih I u .i I i nit nf exerrisi* ho(^kh h<is 
bee nine .i j>rowtli in (I us Try. 

Tfiese nhs'erv.i t 1 nns shniihl he nl innicrn In I he phys • i .i I -e<ln( .i I i on prn- 
(essioii lor I hey proiiipl I he ohviruis (pieslioii: why did nnl I he .iduil |>opul.i' 
tnni tiicpiire llie litiu'ss knt>W'le(lKe il ne<'»ls in f.(hnf)r.' Al llw Mijier f i ( i .i I 
level the answer lo ihis cpjrsLmn is r»pi.iMy ile.ir: i n i nrin.i i idn rcK.irilinK 
physic tj I iMiiess h.is not been l.iuj»hl by physu.il edncih^s ni- .inynne else 
in Ihe public sihnnls. Hie soliilioii 1 I he prnbltMii uould seem lo be slr.iiKbl- 
lorw.ird: let us be^iii l(» ininrpor.ilr lUln nur iiirriinl.i in>>nilive iii.iteri.il 
re 1 .11 ed In Ml ness . 



Aii.ilysi.s of llie brnbleni 

Al Ihis poiiil niic is lemf>le<l It' I .nmi h iiiuiied i .i 1 1 I y ifiln .i scenes of speij- 
lii ret niiiiiu'nd.i I I niis . Ilipse will i nme . Hul , belnre^ ,ill.iikin>» .i pr<>llem, il is 
wise lo I ry to undtrsi-uid il js lully .is possible. Thus wr» shoiilil .isk nuiselves 
why It IS lii.ilt diirinx .ill nf Ihcse yens, we h.ive esseuli.illy nveilnnkeil llie 
lognilive iloni.nn in i)liysli.il edui.ilinh. I leel lli.il lliei*- .n c sever.il nxpl.Hi.J- 
lioiis. Il^rsl, ni j^eijerVi 1- , we li.ive iw>l pcr iwMvefl nurse Ive s .is h.ivin>^ any respj)ri- 
sihiliiy 111 the io|:?nilive .ire.i. We li.ivn sefui mirsnlves .is .jilivily spei' i .i I i si .s 
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and have noi loll lomprjfKMl lo "idmpcU'" with olhcr school proHr.imB for a spac 
in Liu* coftuUivp domaiil. Also» m.jny us iiwy li.ivo clouhLrd our own maslory of 
physiral-l iLiu»Ks infon|jiiou .uul Lhcref luive willingly ;issignc(l ii to 
the bouom ol Ihe currlcular priority I'ibt'. CorUiiuly we must rccDRni^e 
tluil thcM'f luiB been niJ.n rounl ah i 1 1 1 y whalsoovcr rc«MaicliuR the cognitive 
asppct of physical odur^ition. No principals, supcn nl cndpnl s , or cnordiuij- 
\urs have* bri«n pushing uh to teach filnrss concepts, nor have wp been pva.l - 
uated.on our eflpctivencss as ! ac i 1 i talxirti of -rogu i u vi« learning. And» 
finally, professional preparation programs should l»e iiicIicUmI lor their 
narrow and exc 1 us i ve f iu us the te.uhing of motor skills. Cullege programs 
have -'not taught phys i ca 1 -educa t i «>n majors how to teach ccuicepts nr how to 
incorporate cognilivf material int»> the phys i ca I -e<hicat i on curriculum. 
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li we are to begin dealing with 'iJitue-ss coiuepts in our physical- 
education programs, the 1 i rst «tep is to decide what we are going to leach. 
That is. we must construct a iiirnciiium. Table 1 presents the outline of a 
suggested curriculum. The c<incepts vary somewhat in ('iflicilky ol mastery, 
'However, most can be intriMlnced al the e 1 emeiU a ry-sclioo 1 level, expanile»l upon 
•in the niMulle sihonl, .md dealt with in .letail in Ihe secordary school. The 
outline tn Table I is intemleMl in Ur ., I I -encompass i ng. (»n tlu« c<»nlrary, 

It lists «)nly tlie l»>pus Ihps author leels are tin- most critical. 

Table I. Hiilhne suggested ciirruiilMm ni\ phys i c.i I - f i t nes s concept s . 

I . Del ining Physu al I itness 

A, l-iiness umipniuMits - idenUly and <leline eai h 
Ii. lleallh-rel.ite«1 l itne^ss lumponeiits , ' 

C. Motor Illness (athletic) components 

II, Card loresjn r.itory Kiidiiranci' 
> A. Del nn t loiis . 

Ii. lieu el. Is 

I. l*or»>uary lica rl -d i siMse r i sk 

J. Kveryday i i h* - piiysiial vtrkuig tap.Hjty, vi^nr. iise (»t 
leisure lime 
C . Kv,i lua I on 

1. lii'ld lesls - IJ-mmulr r<ui. mile run 

J . Stress test i wy, 
I). Melhtuis oj Impr(»v<Miieul 

1, (lirnl 1 1 ic.il i<»u of .lerohii atlivilies - )n^. swim, l ycli- 

J. Kreipw'iuy. inU'iisily, dui.ili'iii ul exert ise 

\, Hearl-ialc, mnuiloring <»l exiMtisr inlensily 

'4 . I'oepcM * s *\Ae ro|i 1 1 s" sysl ein 

III. lio<ly I'ompus 1 1 M M 

A . Kva 1 iia I 1 nn - sk in t < » 1 ds 
Ii. IbMllh I 11 l«M s r"laled l^' nlw si Iv 
1. r.ihrit ltal.ii:(e 
, I). Ui ighl-l«»s^ projirams 
I . Roll- oT dirl 
^ . Rn 1 c* <» f rxc r( 1 
t. Wnghl-lnss mvlbs 
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B. Consumer Copies ^ 

/: 1 .\ Fad diets 

. 2. Spot raduct Ion 

/ 3. "Long-^haul approach" vs. rapid loss 

IV. FkxJbJLlity \ 

A. Health fnctors - row-back pain 

B. Evaluation 

I . Sl.t-ancl-rearh - 

2. krauB-Weber Battery 

C. Methods of Improvement 

I. Static stretching techniques 
,^ 2. Gymnastic, dance activities 



V' Muscular jtrenj^lh and Endurance 

AT Role in overall fitness and iai athletic performance 

B. Health benefits of abdominal strength - low-back pain 

C. Kvci I nation 

1. RtMit knee sit-ups» bar dipH» flexed arm liang* pull-ups 

2. i)ne repetition maximum - Ij^nch press 

3. Handgrip q 

D. Methods oi Improvement 

I . C.1 1 i sthen i cs ♦ , 
2. Resistance training is(jttjnic» isometric » istjkinetic 

'fparfi i ng Method.s ! 

Tli(* KUC(csHful implementation of a rnrricuium depends un the creatjon 
'ami mastery of cippro[)r i at f teaching 5*^1 rategies . l.n the present context this 
rt'pr(*HentH a significant hurdle because physical educators often are unaccus- 
tomed to teaching cugnilive material. Alii(j» we must recognize that the gym- 
nasiumt as a physicil setting, is not part icul.irly wel I adapL^ed for tradi- 
tional "classrotim teaching techtiiques" (e.g., lecturing, reading, workbooks, 
etc.). In addition, students c ume lo the phys i ca I -educat ion class expecting 
.ictitin, not lalk. These f.jctcjrs .snggesl tii.U innovative teaching methods must 
be used. To be snre, speiilir mclhtjds mnat be created by the individual tea- 
cher lu suit his or her personality and partitular leaching situaticju* How* 
ever, the lollowing "Tips (or Teiu li i ng. Phy . i Cii I - f i t ness Concepts" are presented 
Jor consitler.it ion . 1 1 is li(jp<M| tli.il these suggestions will start the reader* s 
creative jtines flowing. 

lips lc»r leaching Phys i t ti I -l- 1 1 ness (.(Jiicepts 

I. Te.n li ( niK epl Ihroiigh .ulivity. Whenever possible buil«l cognitive 
materi.il lulo the aclivily setting. This t .in be done by using role 
pl.iying. ItMrning lenlers, .ind stop .ictions. Ihcr^ is tut snl)sUliite 
lor l!ie .ileil Ic.kIkm's sei/nr** ol the "ttMch.iblc iiiomenl." ^ 

J. Ke»'|» hulinnig to .i ininimiiiii. Slirdeiits re.u I neg.it ^vely tj> tbt lecture 
melln>d Mi pliysM.il e«ln(.itinn. Let lure only wben .ibsnliilely necessary 
.ind only wlicn vom slndenls ire most likely to he (.ilni .ind .illenlive 
(iisu.illv alter .1 pel lod »»l vigorous .ulivily). 
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3. 1)80 audiovisuiil'd^idh. PWina^ slitip-Lnpe ceLs» filmstrips> video 
tappsT aiid" poslers arp uvaMcihle and v<m ho used advantageously m 
the physic-al-eduvation setting, etieck with your local health depart- 
ment, Heart Association, and Lung Aif«ociat ion. 

Develop a ohysmil education library. A corner of your gym, locker 
ro(mu or «nice'could"be set atvide lor a reading area. This i ihrary 
can he stocked with appropriate nonfiction and fiction mnterials. 
Check with ybnr school librarian on materials that may already be avail- 
able to you. 

5. Cooperate Vith s^cionce and hea l_tb^-c^lncjitjon_teach^^^ Yon may be able 
to"'cQOlNUuaVc TertaiV^^^^ of your curriculum with the curruulum 
of other subject malters. Physical education can serve as the lab for 
(pertain topic areas in biology and health education. 

6. Ketxuire or encourage homework or out-of-class jroje^^ Who said 
that' classroom teachers *hav(' a monopoly on- term papers, required 
reading, and book reports'? Also» how about giving credit to 
sludrnts who design. . uid exenite a behavior, modi fi cat ion project . 

7 Use fitness testing a lognjtive cx^ierience. When admiuisterimg^^a 
physicaT-f itness'tost, takc« the opportunity to tell students why they 
arebeing tostcd, what the results mean, how the results will be used, 
and how the- students can improve tbei r performanre, 

8. Apply fitness concepts proprrly in your teaching. Bo sure that the 
IjtnesV activities you prescribe in class are in concort with the 
fitness concepts yon want the students to master. That is, be sure 
that the students' practical experiences in class reinforce the proper 
concepts, 

9 Don't oA'erlook the "how to's" forj[)opular 1 i tn-s s ac t i v U i es . Jhere 
is somcUhiug to learn about lagging (and other litness activities) - 
.\nu'i assume that everyone knows how lo jor, swim, or cycin for fitness, 

10 Plan a long-ran^e, progressive (urriculnm. it you systemaUi ra I ly 

plan ioV the 'incorporation of (ognitive m.Uerioi into your curriculum, 
a large amount of information can be dissemin.red usiuk only min- 
utes per individual class period. 

Note } mm. X 2 ( lasses X ^0 weeks X 10 years = 2,^00 mm. 

( lass week VcMr . bonrs I 
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<T6 . summarize, it seems 'cle^r that tc^ditional physical education has 
"^0Vei{il66kfed"the cognitive domain* The result U that students have graduated 
4l^6n^0ur public schools essentially uneducated regarding the concept of physi- 
K^il fmiess. The, solution to this problem lie^ in the .implementation of 
^pbysical-educatloir curricula that recognise the cognitive domain as coequal 
|%ith the affective and psychomotor components of education. At presenti 
M$iSch programs .are being successfully instituted by a smattering of indivi- ^ 
l-'HiOal teachers who recognize the importance of cognition in physicals-education 

who are stimulated by the challenge to create a uhique teaching method* 
;;|t is hoped that the number of such teachers will increase rapidly enough to 
.ensure Uj,at the next generation that passes into adulthood will do so having 
- been, in a comprehensiv^e sense, physically educated* . s ^ 

' Sote: A videotape entitled "Methods /or ^O^eaChing Fitness Concepts" is 
^ available through tjao AAHPER/NASE* Media Resource Center. This 

tape shows physicaFeducators in the actual practice of teaching . 
physicdl*?itness concepts to student's, at the elementary, middle, ♦ 
secondary, and college levels. A copy of this tape may be obtained 
by sending a blank tape (3/4 in., 60-min. cassette) to the Allowing 
address ! ' , ^ ^ 

AAHPER/NASPE Media Resource Center 
College of Health and Physical Education 
University of South Carolina 
Columbia, SC 29208 
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Filin»ss TcrtUng,iii the Sthonls: 
Kcvision DrUic AAIIPKR Youlli Fitness Tfsl 

Hy Sluiroii A. IMj>wiiuiii» IMi.O. 
Norlhorn Illinois lJniv(M*sily - 
rind 

li.irold B. i'.il Is,, Pli.l). 
Si.iil [i\%i'sl Missouri Sl,iU» Un i vers 1 1 y 



■Pho jhilit-y lo move well in nnuuroiis silii.ilions is one o! lh(» iniporlant ♦ 
i.bjecl i v<»s oi pliysic.U cdm al ion . Murli Unu' jnd oflorl .ii'c spenl in ,ilU-inpling 
l(» hflp pcrsiMis, ospcti.illy iljildrtMi .ind youlh, Ic^irn how lu success lul ly engage 
in wc»rk, i»l.jy» .iiid 1 nntl.nnriil .1 1 iy|ics ol iuovciikmiI rtMpiiring numerous specific* 
skills. ll w,is Uic .ipi».iroul inloritir .ihilily of Aiucriciin yuulh lo pdss miniimil 
fiUifss Icsls lii.il I .lusrd ( ou( (M-n .ilioul ihc "lilnrss" of AiiKMican youlli in the 
l^'^O's .iiid l'JhO'« . , ^ " . 

While Ihr toiKcrn (t»r physiul p(»r foriname of (hildren oiid youth hds con- 
IuiihmI, Ihcre IS iiurr.isinH .iw.i rmcss that a filne-ss crisis ol iic.i r-cpidemi c 
proper I inns rxi'.ls 1 it mm h o( niir world, i minding I lie U.S.A. Snt h mal.idies as 
tJtAsily, loron.MV luMil tlisr.ise, .ind Inw-h.uk pain have hiTonu' the norm trathcM- 
bh.in llii- rxt oi>l inn 111 linCJ.Mliill i»opul.Minn. These lie.i 1 1 li |»rohleiiis or theMT 
pre(#nrstir!?'.n e |n(m«l*in alarmiiij? percenl .ij^es .1 1 early a^^es. ^ f> 

*$ * ' * 

/l-..mern ..vei the I .h k ul p|iysi(al Illness in Anie;ieaii y^Mitli in the "modi'rn 
.mm" pi.d».d»ly I»egni \.illi llie res«Mivh piil> 1 n a I u»ajft ui Man*.* Kraiis and his associ- 
.lies" ill whiiii Ameru an .( hi Itlreii lomparcl ptM.rly wi I h KurtjpjMn ihihlren ilf tests 
oi minimal imisiiilat Illness. Alerle.i hv Ihese d.i I a ^ ITos 1 dent l)^^iKht I). KihCMihower 
•i.llled a Nalion.il l. ai I e I'efii c in l')^)f) lo'iuiiSMler I he litness c I 'Aiucr i I'an youth. 
Kollfwiitg lliis M.nleremr, I he Ameriiaii Alliame (or ileaUli, IMiys 1 ca N Kdiu a t i on , 
.ind Kecreali"!! ( AAliPKin , sponsored a nalional meelinj^ on pliysi/al iitiiess ill 
S<-pleinI»er i^)St* t.. .ieleriliiiie Im>w lo im|>rt.ve I he level «.! |»livsMa4 liiness aliion« 
Amertt.iii yi»iilli. •Mn impoil.iul lesiill o( lliis iuecliiij< was It) set ill luotiuii tlu^ 
AAHI'KK Voulli I ilness I'roji'^t, ah .illempl lo survey .iiid eiiroiii a«e improvement in 
Ihe Illness «»t I .S. htivs -iikI Kil ls. 

A itiiimiilUe o| AAlii'KK Kesea n h Ciiiiiii 1 I immhers was cli.n j^etl wjlh developing 
leslf lo he iimmI hi Ihe ii.ilioii.il ;.iiivev ol Illness. Iliis lask hej^aiijiy liist 
Hleiil 1 I viiiK Ihe kiiids ol .jhililies pliysn.il c«dm.ilvi^^ soiij^hl lo develop.^ The 
I si w.is extensive .iiid imluded h.ilance, I h-x 1 1> 1 I 1 1 y , .L^^ilily, sl.ilii stVennH'. 
'dy»ami« slreoKtli. '-xi'l'-sue povsor, speed, endur.ime, eli. Ihe ilevelopmenl of a 
lesl h.illerv It' iiMMMire .1 1 i <>I lliese vaii.iltles was deemed .wlm 1 n 1 h I ra I i Ve 1 y 
nupr M I i< -ll . llir tiileiia used i>y Ihe ...nmiillee to sel(?(l llic* linal seven tesl 
I I ems wiM e I li.d eat h 1 I em; 

1 I ) Vi»u Id ho 1 e.i snii.il> I y I. ami I 1 .i r , 

(J) \u*iiid lO'piire lilll*' •»! nii eipnpiiienl, 

( n t.mid he .olmiiiisli-retl In hoys aihi ^itis. 

(^) iMuld Im* ^iveii It. iUr I'lil I re i^e r inxe ol >4iades 

(,> w.'ul.l me (Mire .1 . Mdipoiehl mL (itliess dillereil Ic llii* .'ihei ilems. 

.)0d ^ 

(e») V iild :il h'\s sel l-lesl iii^ hy Die slmleiil. 
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r Radi Individual test Item was viewed as on indicator of ^ particuUr atrength 
:or weakness with little interesl in a total test score, Thus pull-ups mH 
deemed to measure arm an^shouJdetr girdle- strength; sit-ups, efficiency of the 
4lidomtnal and hip flexor mu5cle$; shuttle run, speed and agiiltyj staoding. broad 
i^mp, explosive muscle po^?er of the knee and hip extensors^ the, 5fO-ya^d da$|hi 
y^peed; and the 600-y.drd run/walk, cardi'ovascular efficiency, The soRb^ll throw 
for distance was the single exception. According to Paul Hunsicker> some members 
S^^the committee were reluctant to publish a test battery of fitness items onty 
fo^Tfear that- the public would conclude that physical educati<Jn programs were* 
designed only to Hmprove fitness. The softball throw was included in the original 
battery as an Indication that sport. skills were part of physical education. 

The original test battery was completed in February 1957, and a survey was* 
launched the following aj^tumn to determine the fitness of boys and girls grades 
5-12 In the U.S. public Schools, Thus the AAHPBR Youth Fitness Test became the 
first such instrument ever to be developedby the physical education profession 
for which national norms were established, 

4 

Between and '1975 several changes were made in the test battery. The 
flexed arm^hang was substituted^for the modified pull-ups for girls; the softball 
throw for distance was deleted, and the ^it-up was changed from an' extended knee 
Sit-up with a maximum number of lOD for boys and 50 for girls, to a l-minute 
sit-up with the knees flexed. In I976» optional distance runs of 9 minutes or I 
mile for ages 10-12 and 12 minutes or 1.5 miles for age 13* find over were included 
for use in assessment of cardiovascular endurance. 

National surveys were conducted with the test items Ui 1958> 1965-. Biid-'1975^ 
to assess the then-current status of youth fitjiess, determine if improvements 
had occurred (1965, 1975), and make comparisons with similar groups of youth in 
other countries. ' 

The test and^he goals it has represented have on the whole been well 
received over the years.. The test has performed a valuable service in emphasiz- 
ing the importance of physic.il fitness for all children and Iwis provided an 
iticentive for ilflprovement in physical education programs throughout the country. 
In addition, its use has helped to fashiqn a strong Hnk between the AAHPER an4 
Ihe President's Coujicil on Physical Fitness and Sports (PCPFS). The PCPFS early 
on adopted and endorsed *the use of th^i test,* and it has continued to do so 
throughout the ensuing- years . It is estimated that some 20,000,000 school 
children per year are currently tested with the instrument. A large proportion 
of these children participate in the ^CPFS fitness award program. 

Owing to the tremendous explosion ol knowlerige about physiological function- 
ing during exercise that has occurred in the p.jst 15 years* nagging doubts 
regarding the appropriateness and validity of certain of the test items began to 
surfSce. Agitation to systematically review and revise the test became increas* 
Jngly vocdl. Finally, in May 1975, a joint ^AAIH'EH committee for this purpose 
was appointed. ' Tho-xommittee'represented the Physical Fitness?, Research, and 
Heasuroment and Kvaluation Councils of the Association for Research, Adminis- 
tration, and Professiunal Councils and Societies (AHAPCS) of AAHPER. Members of 
the committee were B. Don Franks, University of Tennessee, Knoxville< Frank I. 
Kntch* University ot Massachusetts, Amherst; Victor l. Katch, University of 
Michigan, Ann Arbor; .Sharon Ann Plowman, Northern Illinois University, DeKaib; 
ani Margaret .i. Safrit, University ol WisconslM, Madison. Andrew S. .Jackson, 
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Iinivc*r8iiy of llousUiU, lloiustoii, Tox.* ciialre<i tire committee. Raymond A. Cis^ek 
of ARAFCS .ittenclod all nuHHings cUitJ Ash Hayes from the, Pn^s i dent ' s Council on 
PhyslCiil Fitness aad Sports attended severaj . feedback from other professionals 
WAS solicited through AAIIPF.R UPDATK and a national .convention program* as the 
( omnii t trr worked . 

RatuTnale lor Revision oj tjie AAHPEIK Test, The charge was to study the problem 
And to prepare .) posit ion paper that v^ould provide sound tht^r^ for the possible 
reviHion of the A^VHPRR Yv.uth Fitness Test. The position taken was intended to 
reflect the best srientific research and empirical evidence relative to'physical 
I i t>u*s«. iweasurcMijent presently available. 

T«.) begin, the lotmuittee consiilered five items: 

lU the rationale for test h'vision, 

(2) an oper:^tional definition of physical fitness, 

(1) jiecisifwrmaking <in thi- basis of test results, 

(4) items that could be used to measure physical fitness, and 

(5) t.tie leasibiLiiy of using norm-referenced and criterion-referenced 
•itanilards \ov defiiieil groups. 

The cjmimiltee unanimously agreed that the test should be revised and after - 
Iruglhy reading, writing, atid debate came strongly to>elieve that now was the 
tiiiic to <learly d i f Nu'ent iate physical fitness relateil to functional health from 
physical per/'>rmance related primarily to ..tbletic ability. It was toward this 
goa.l, that dll further work was directed. 

Physical fitness was considered a multifaceted continuum which measured the 
quality oj health raj.ging from cieath an<l diseases that severely limit activity 
to the optimal functional ainlities of various physical aspects of life. Since 
physical niness can be operationally defined by the particular tests used for^ 
Its evaluation, specific criteria were necessary for choosing tests. Tims the 
committee recommended that a physical fitness test shonhl: • . 

(1) measure an area that extends from severely limited clysfunction to high 
levels of linictional capacity, 

(2) measure capacities that can be improved with appropriate physical 
activity, and 

{]) accurately reflect u person's physical fitness status as well as 

changes in functional capacity by corresp<)inling test scores and changes 
in these. 

Ihese iriterva should not be interpreted to mean that health ^and physical 
fitness are being e<piated, lor eaili is both more and less than the other, b-ut 
that they .ire relate.l in a manner that is luiportant to the life of each person. 

The areas tfiat were nl(»ntilied as being of national concern in relation to 
dyn.imii fumtn)nal health are: 

(1) rariiiorespi r.itory I unction, 

(2) body c<)mpos i t i on , ami 

( J) abiUmiinal and low-back musculoskeletal function. 
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. These thrao acefs exhibit variations 'in cjj^acity along the established . 
Jftl3|«i.uuni* Stuaies ,have indicotea that they can be affected by physie^i coiidi** ' 
Jr^lftg, SuffiOion^ data exist to sugg'*-^ tha^ ragular physical activity can 
J^eova car(lt6reap^.'ratory function and body composition* There are Uwitfd data 
ifjhd Qpittidns that musculoskeletal dy'sfi.nction in the aBdominal ^nd lpw*b^ck 
%gtoii l(s ^(6 Jilted to low-hfck pain and pension.' Clinital evidence indicates' 
that low^hfiijk pain and-tefoi^on can be decreased by regular activity. 

The logic and reasoning behind thesiB statementa are presented/briefly as 
(follows, BibljLographical information is available upon request* ( ' 



Cardiorespiratory function is extremely com()U^ 



Gardiorespiratory flmctjon . - < 

'cited and involves a multitude of steps from the de^livery of oxygen by the 
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f^splratqry system to its use on the cellular level. Within. the genetic an$ 
inat^ltfical limitations of each person, it has been proposed that Improvemeiits in 
tm tjinctioiiing of these factors ire positively related to (1) endu ranee*' t/ype ' 
physical activity and (2) functional health, primarily a lowering of sus^pti- 
Mlity to coronary artery disease. 

The importance of this Is obvious if one remembers that cardiovasfi^ular 
disease has reached nearrepidemic proportions 'in this and many other.ybuntries. 
Coronary heart disease is our major killer, end rimny survivors are thfen limited 
In 'activity, . ' 

Obviiiu^ly no one test can reflect all the components of cardiorespiratory 

function i n all types of situations, it i s .al so obyjo us t ha t a ba t te ^y^f • 

highly technical and .'time-consuming tests js not practical for the typical 
iiehool situation. Therefore, relying on the fact that endurance running does 
reflect some undefined combination of components of cardiorespiratory function 
yell as genetics, tody structure, and running ability, and tbat it cal\ be 
UYkly handled for large groups, it was felt justifiable to continue its use in 
testing, - The 1-mile or 9-minute runs appear most feasible because they reflect' . 
some component*^ of cardiorespiratorv functi6n, are related to maximal ox^^ge.n 
consumption, and are statistically supported as representing the variance ad- 
counted for by longer endurance runs. 

; Body composition . The major concern with body composition is obesity— an 
exce'sslve enlargement of the body's total fat tissue. The upper limit of normalcy 
with regard to desirabie" levels of body fat are below 19 percent for males and 
below 25 percent for females. Desirable in this context refers to a value of 
fatuesj; that is compatilfle with functional health states. Beyond this level 
there is complete saturation of adipose cells with lipids and further cellular 
proliferation leading to a larger body size. 

Although it is not possible to state positively that obesity is detrimental 
lt> health, it seems to coexist with four types o*^ hJ|*<<ards to health: 




(1) 



(2) 
(3) 



disturbance of normal functions of the body-a reduced pulmonary 
capacity^ accelerated wear and deterioration of Joints, decreased 
flexibility, pancreatic dysfunction, and carbohydrate Intolerance 
(diabetes), * ^ 

increased risk of developing certain diseases, 

detrimental effects on established di* -^ases^^di abete,*? , hyperlra -ion, 
heart, cerebral vasculur, and gall uL^dder, and 
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(4) adverse psychological effects (suffering from prejudice and di$crimi* 
nation)* ' • 

As with the cardiovascular disease problem, obesity has reached 'epidemic 
p^roportions in the United States. A conservative estimate i% that 30-40 percent 
of the* adult. American papulation is 'overfat. * ......... 

Ideally, body composition (percent fat) is determined by hydrostatic weighing,, 
but this is a complicated, time-consuming .t^^sk imp^-actical for the masses in a 
school si4.uation. Skinf olds, cir cumferences, and ddameter measures can be used 
to estimate body fat. Unfortunately, these technit,(ies are population specific 
and the committee couid find no*^udies.in which equations to predict .percent 
fat were dovelJoped using anthvopometric measurements for school-age children* 
Therefore, it/was recommended that a nationwide study be conducted to do just 
this and that/ the results be used as part of the physical fitness battery. 

M usculoskeletal function. Tlie maintenance ox minimal levels of trunk and 
hip strenglW/endurance and flexibil.ity is believed to be important in the preven- 
tion and al/eviation of low-back pain and tension. While there is little hard 
research In/this area, clinical evidence and many physical fitness proponents, 
physical therapists, and orthopedic surgeons link the , high incidence of low-back 
problems with a corresponding lack%f exercise. The general logic is that weak 
musclfs t\{at are e'aslly fatigued anwor strained cannot support the s^^ine in 
proper al/gnment. Wj^ abdominals, in particular, allow the pelvis to tilt 
forward cJbus Ing t/'^ffncurrcnt and abnormal arch in the lower back. Shortened,- 
inflexib^/e musc/es result in decreased mobility and increased possibilities of 
straih, ^pasm, fend pain. When tense muscles shorten^ lose elasticity, and are 
weakenecV by lacjk of exercise, the ",low-back syndrome" follows. ^ 

Esjtimates \f the magnitude of this problem range from approximately 16 
percenU of Lhe population who have suffered the classical low-back paili syndrome 
to som/where cloJer to 80 p^4'cent who have had "simple," but significant, back- 
ache. /Low-back rftjirrtt^may well account for more lost man-hours than any^other 
occupf/tionat injury. 

While many different t^jsjEs for sXrength/endurance and flexibility could be 
used] the. conmiittee was not convinced of the validity and feasibility of any 
suchltest. The timed bent-knee sit-up was deemed marginally acceptabl^v This 
Lest, when the sit-up is executed properly, concentrates pn abdominal str\(igth/ 
endurancc^anc! only minAalJy on hack and hip flexibility. ^ \^ . 

Mo^oi' p erformanc e^ items. The present AAHPER Youth Fitness Test Battery 
includes additional tests of speed, agility, and power. Such tests measure 
la$k-specitic aspects of moLor performance rather than phjpical fitness as 
defined above. Since concepts are often develppetj and contiuinicated 'through 
tj^stinft, the committee strongly recommended that motor performa4ice items not be 
included in d physical fitness battery. Positive health, defined as physical 
fitness, is importcint throughout one's life. Conversely, tht^ value^of task- 
specific motor traits varies at different times. 

\. The committee recogni?.ed the importance of athletic achievement to school- 
nge^persons, as well as the need for selected abilities to handle the regular 
physical education classes. In these cases, it is suggested that the teacher^ 
use the basic physical fitness battery that is related to positive health am^ 
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In ad'Ution, oilmin.lst©r those task-specific iftotor performance items that lie or 
She has identified as being ImportanL. The current AAHPER Youth Fitness Test 
Battery is one source for such tests. * 



MliPEt{ Action. The joint corrjftittee^s recommendations were/ forwarded to the 
Board of governors of AAHPT^R, and in Jate sumint r i977 an AAHPER Task Force on 
^outh Fitiiess w^s appoint * by AAHPER President LeRoy Walker. |The Task Force 
WQS^'Chorded with following up on the joint conunittef ' s recommeridations and 
revising I the Youth Fitness Test. Task Borce members are Ste\^e Blair* University 
of South Car'olina; Margaret Safrit, Ijniversity of Wisconsin; Michael Pollock, 
Mount Sihai Medical Center, Milwaukee; B. Don Franks, University of Tennessee; 
ftnd Andrjew S. Jackson, University of Houston:' iiarold B. Falls, Southwest Missou 
State Uiijiversity, is the chairman, and Raymond A. Ciszek is this AAHPER liaison. 

Task Force held a meeting in Springfield, Mo., February 3-4, 197Ar and 
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began working, on the charges assf^ned to it. Members set several goals and 
classlf ed the'se into immediate, short-term, and long-i;ange. Immediate goals 
are tho^e that the Task Force expects can be accc^mpllshPd wtthin abwt a year . 
Shoje^^t-tdrm goals are those estimated to taRe I to 3 years of work to accomplish'^ 
and lo[jg-term goals are those that will probably require 3 to 10 years. It was 
,ihe consensus of tlie Task Force members that the Youth Fitness Test should be 
continually studieQ and mjdated as' necessary (e.g., when new, important informa- 
tion on physical fiUiess becomes available). 

An iminedlate goal is to pursue revision of the current Youth Fitness Manual 
to reflect an emphasis on health-related fitness but, at the same time, to 
retain a section on sp/)rts-related fitnes similar to the current test. Although 
there is stjU somq question m regard to the absolu'e validity of some of the 
suggesled health*rel.\ted i^ems, and their applicability to very young children 
Is not completely known, it was agreed that there is sufficient research support 
for moving, ahead in this difection. 

Developing an eniphasls on health*reiated fitnfoS is a key concept in revision 
of ttie youth' fitness test, and this should be dont? as soon a^ possible. A'AHfBR 
is already lagging behind several of th** individual states in this regard. The 
curre'it Youth Fitness Manual conveys a misconceptijon in that it does not emphasiise 
health*related' fitness to any extent. It is also lacking in the fact that it 
does\not include sufficient material supporting the rationale for inclusion of 
bh(» various items, nor does it adequately cover the technical aspects of their 
development. The Manual also lacks a section on s*»gge8tions to the teacher for 
making improvements among students who are shown to score less than desirable 
levels on the various tests. t 

Shorl-lerm goals were defined to include, but not necessarily be limited 
to, short finite research studies on re lability of test items, studies to 
further validate certain items against existing criteria, validity studies on 
alternate tests, aiid establishment of norms that currently do not exist Long- 
range goals include continued studies on validity and reliability, studies to 
. determine the speci f iV Wlat ionshigs of test items to positive health, inter- 
vention studies to determine if improvemqnt of specific test items has a posi- 
tive effect on health status, determination of health-related validity, con- 
tinued dcvelopmcMit of norms, including those for sub groups, and examinaMoa of 
sex differpnces in tost per^rmant:e» from both cultural and physiological stmJ- 
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Following the SpringfieW W^ting, se\^4l rne^UnSs wer<? sponsored during 
th<* MUPRR eonv«ntlon in Kan3os\cUy. Two oX these dealt specifically with the - 
stat-e of tlyr attMn assessfnept of Ibody con^osition and cardiovascular fltness^^ ^ 

Another meeting was held in Washington. D.C,, May 24, 1978, ar which plan$ 
were cofliplfited for a working confeV-mce to be held in Spripglield, Mo,, at Which 
the prGliminary draft of the' new fiUness manual would be developed. Several 
other nationally recognised ixpertsUn physical fitness assessment were identi* 
fled and invited to attend the confeVeace. They are Charles 0. Dotson, University 
of Maryland; L, Dennis Humphiey, Southwest Missouri State University; Tim Lolunant 
University of lllinois-Urbani; RusselY'Pate, University of Virginia, Charlottes* 
villej Sharon Plowman, Nortntrn Iliinoib University; and Clen Sweagros, PCPFS, 
Washington, D.C. ! ' 

The working- conference, origitiAlly\schcduled for early December 1978, but 
.po&tpQaed.due .to .weatUer conJitions^i 'w?^i\ held January 7-9, 197p. Most of th« 
time at the hefting was spent in completing the exact items to be included in 
the new fitness manual,*' identifying norm sources for each item, and establishing 
criterion-referenced ;:tandaicjds for the itoms. Fitness components identified and 
dUcussed in the new manual jare cardiorespiratory function, body composition 
(leannebs/fatness) , and musquloskeletal function In the low-bacl and hamstring 
muscle areas of the body. Specific test ii\?ms that urt being recommended for 
'measurement of thc^se compon<fnts are the 1-mMe or 9-minute run test with an 
option of milejj pr 12 minutes in the case\of older children, a sum of two 
skinfolds (triceps and subsf:rtpula r J , a timedu lexf»d-knee sit-up, and a sit- « 
and-reach test. Normative fJata for the test Vtems will come from: 



(1) the Texas Physical Fitness Test, 

(2) the South Carol iiia Physical Fitness 'Ijest,' 

(3) the Manitoba PhyMcai Fitness Test, 

(4) the National Health Examination SurveV, and 

(5) data yet to be dollecti -l from various uocations througliout the United 
States. \ 

Criterion-referenced standards for the varic\us items will be included in 
the new manual. For skinfolds., below the 25th percentile on ihe norms from tiie 
National Health Examination Survey will be considered critical ob.^sity. This 
corresponds roughly with one standard deviation btUow.the mean and is an often- 
used standard of obesity. For the sit-up and si t-^ind-reach tests, criterion- . 
referenced standards wi 1 1 represent tiie 50th percent i It- on the norms presented 
with the test items. Further discussi.Mi of the c.i teri on-refr-renced standard 
for the distance run tests will ho conducted at a rf^e^ting during the New Orl&.fltis 
national convention ot AAHPIiR. V 

1 ^ 

Five sections for the new m*inual have been outlined. They are: Introduc- 
tion, Test Items, Guidelines fur Development and Maintenance of Fitness, Tech- 
nical Standards, and Appendices, A preliminary dra^t of each section was devel* 
oped durtng tue Springfield meet'ing, and thec^ drafljs were mailed after the 
meeting Lo each person in attendance. The Task PorcW will meet again in New 
Orleans to go, over the revised draft and to edit audi revise whore necessary. 

How to handle the current Items in the Youth Wineas Te«it received much 
conference discussion. A decision was finally reach((d to recommend to the 
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A"Afll*KI< l>»>,inl I li.U llir u|<i iUmiis, cxrcpt I ihc sil-ii|i» hi' pl.KT«| in 

Jfi .ipi^ -nilix U) I lie ni'\» iiijtiii.it so Ih.il I hey i mij he usr<l l>y Ujusc UMchcrs who 
stiir^'ish to uKc» lliriii. Il u.is iilso m oiumciiilcMl ih.a lh(» hu.ir^i .nipoint .j t\i'\< 
l.isk I or t'omnn I U f In si inly i!u» (mUiic .nr.i n| nmUn jmm 1 oniMiur tcsliiiK 

much 4l . li.is l»i»(Mi (lojif v>ill; llir pliysu.il Illness U'sl iiig. I cUmiI i I i i .i I i on «>( 
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our prol I'ss io\i , ll slmuM lio iioi^il ih.ii inosl i>t llic p»' r I < ■ rm.m^ c i H crtMu cs on 
Ihosr ilriiis ,\tr liiir l(^ hrro«lil.n v «l 1 I I f rcMH cs .iiici f .a 1,1 I'liv 1 1 oiinionl.i I l.nlors 
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lake. 
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will uioroiy roiini tmi kin*wloilj>o .iik! oxporliso ,il t':is I nnc . Mm li work will 
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some ni llir tlrms. In .oM 1 1 1 on , n«n*ni.i I 1 \'o tl.il.i, holli riilorioii .iiid no riii- ro f 01- 
t'tiit'il, .iro t.iikiiii^. Iho l.isk Koiio will prosiiiiuih 1 v i»inliinio In wfu k on llioso 
prt«hlonis nvor liio lo xl stAor-il yo.irs .iiiti in.ikr* iipjiii.ui 1 n)j n| ihc Vuiiih I ilnoss 
ft^'sl .1 i "III I inioiis « "ii^.'iji^ pidtt'ss. 
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III the Senciiulary Stlioois .„'. _.. 
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pbsslhU' foi many people whon it comes to skill-related fitness. The principal 

may Just b<? thai many persons feel thai tlirre* is a liimil to what can be gained 
from repeated exposure to programs that focus on skiij iTelated fitness. Yet! in 
most schools emphasis is piaced on ski 1 I - related fitness. This is not to 
suggest tluit sKill improvement is not important; indeed it is. However, these 
are not the ti\i y programs of impcirtance in students in phys ica I -educat ion 
classes. 

So, in addition to teaihin^ sports and other iiiotor skills, a need exists 
for more emphasis on the hea 1 tli- re lated aspects of (itnQss in school programs. 
As noted earlier, it is In activities clesigned to* improve heal th- re la ted 
fltness^and in activities that do not require great amounts of skill that 
Americans have taken a great iifterest. These are the lifetime activities that 
we must teach about r.itlier than tajk abuut: As evideiice, consider, the fact . 
that 63 percent of Americans interviewed cunCerni'ng the value of their physical 
education experience 2!S years after their formal schooling felt that what they 
learned in P.E. class was of little value later in life.' A recent Gallup 
poll on American educat uiti ( 1978) did not list ()hysical education in the top 
10 subjects rated for their usefulness in later life, though extracurricular 
«)ctivities inc luding sports, drama, and band were rated in the top group. 
Apparent I y*the lack of importance associated with physical education has 
resulted in deletiuii of physical education clas.^es in some secondary schools 
across the country as evidenciMl by the fact the National Association fot 
Sports and Physical Kducatiun recently establishe<i a **Save Physical Education 
Task Furce*' help prevent such erosion. 

As reported at this conference by Harold Kails, there* is evidence that we 
are beginning to catch on. He re[>orts that the latest revision of the AAIIPER 
Youth Kitness Test will include only health- re la ted fitness items. Ihi*. while 
the testing of hea I th-rel ated f i tness may be a'Step'in the rigiit direction, 
testing it will be ul little value i( we do not implement programs^designed to 
teach for it. We must not •go back to the old pl|ysical training of "P'f" pro- 
grams designed to I orce improvement in fitness. That woold do little more 
than tcMch .suidenls how in hate physical activity and exercise. Fitness 'is • 
important, r^pecijlly Ikm I th- re lated litness, but sound educational programs 
must .( {insist of more than exercising and achieving fittie.'is. 

Some yc.irs jgo 1 d(»ve 1 opi^l <i taxonomy of objectives thai rankcMl th(?se 
objectives 1 rom low to high in importance (st»c Table 1). 

Table 1--A Taxonomy ol I'hvs i c .i I ^TH fu»ss Ob ject i vc-s'*^ 



Pliys i C.I I - F i I nei.s Vei aim I .i ry 

Fxcn I s mg 

At h j i»v I ng I- 1 1 ness 

Pall(M*ns nl Kegular Fxcrtise* 

Kv 1.1 ting I'liysital Fitness 

!■ I t nes s .ind \'.xc l ( I ; e Fr nli I eilt So I V ing^ 
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All of these ohj^Hlivt-h avo imporlanl! The polnl is thai wlion lower- 



to help aU people achieve riJJ levels o! ohjectives including those of the 
highest order. 

Aa Been in Table U exercising and achieving fitness ajfe rel a t i ve! y 'l ow- 
order objectives. They .ire import. in t, but we should not sHcrificc higher* 
order objecXives in meeting these. I think specifically of the teacher who 
runs mass c.i 1 istheni cs , '.ind uses physical exercises as pun i sluiient . ^ Students 
may achieve fitness in doing these things but they also may choose not to 
exercise later in life because of these experiences.. Further, as they cfo 
exercise, students may Learn little about wU^ Ihey are doing what they are 
doing. They may "gel fil" for the short term but may learn little that will be 
used over the long h.iu I . 

In rerenl years colleges anaTiiTrve^^ 
'lecture-lab or concepts approaches to physic.il education. For convenience, 
lliey will be called roucepts programs for the remainder ol thi.s paper. These 
progr.ims focus on the higher order physical fitness objecUves. Listed below 
.ir(» three basic purposes claimeil for these programs.' 

.WHY-Oue pni'pose is to help students learn that health-related fitness is 

fniportant. Learning the why of physical litness jnd exercjse is 

•cessiry .is part ol the process of learning to solve personal 



iie( 

cxer ise ami fitness problems. 



\.niAT-A second puVpoM> is to help students le.irn what their fitness needs 
.ire. Kvalualiifg fitness is a higher-or.ler nbj^ctive and something 
people imisl be able to do il they are to becrmie ffiective problem 
so I vers . 

M0W--Thr third purpose is to help stutlents learn how to exercise cor- 

rcclly. There is a (orreit way to exercise. To le.irn the value of 
s,uHi*fH exercises iscbsential to devr I .)p i ng 1 1 c«rns of regular 
exercise .lud solving exercise* problems.. 

roiuciil!^ p. .gr.nns li.iv.- l.ccii im.sl siuc-sslnl ..I schouls s.uh as KanH.is 
Sine Dniv.-rsily, Mcni-r County Conmnin i ly C llrfjc. the In i vers i ly_ ol loU-.lo, 
Missouri Woslcrn IJnivrrsi y, .in.l ()r..l Kol.crls llnivcrsily n.jm.- but .1 It'w. 
Hul why w.iil nnlM ... II .•,<<••' An- s.-,on.l..ry s.liool Mm-Iimus n..t o.p.il.U- o 
(<MrniiiK hiRluM- ..r.l.T physir.M ...Im .iUon ..bic I 1 vcs ' In.lrcl l hey .ire. II is 

my opHiMU. U..U III.- Ui.il. why. ..n.l h..w ys u a i .ulivily on- l..-sl 1.iii«Ik in 

oiir |uni..r .m.! s.-ni.u hiKh s. li-.., I s . ■■■ Ihc roll.-K.' ,.ro«r.ims .in- n-nu'.li;.) .in.i 
n,.,,-s>,.iry ..uly uniil s.-, ..mi.ny s.h.-ols h.vc slmwn ih.ii ihcy el f .-f 1 1 v.-J y 
li.'fpiiiK sludcnls mccl liiKh.M-orilcr i>l> jc. 1 1 vcs . 

Alr.M.iy in.iny |uni..r .in.l s..ui..r hi«h s.Ikm.Is h...'c niip I .•m.Mil <•.! I he ...n.epls 
.„.pr...Kl. in th-ir .urri.nlums. S-m.' unnsu.il l.-ilnn-s "I 1 1... pr..«,Mms inMiluUMl 

,„ 111.- pn.KiMins a Ih.-s.- s.h.M.ls ..r<- lisl l-w. M.iny ol Uu-s.- I.Mliir..s 

r.-pi.-M-nl s.KnilM.ini .l.-p.i rl urrs I r.-iii n..riM.il ..iwr.il 1 uk pr... .-.hires iis.-.l m 
pliys 1 1 .1 1 .'itm .1 1 1 nil . 

■• A.I1...IIV w iiniM IM-Kiii l- 1II.-.-1 Ihrs I 1 v.-s in lli.- .• I .•im-l.l .1 ry s.h...>ls. 

This r.-l.-r.'-n,.. siniplv iii.'..ns Ihil .•vn . Im- hiKh.-sl ..r.l.-r ,.|, i- . 1 vrs . .u. lu- im-l 
iiy Uk- slu.l.-iil;. rii "in m-i iiinl.i rv silii'"ls. 



88 



• j^pctyre or t'lass DUniHsioiiH, In lliiK typo i)( courKi* Homo cLias perio ds 

Hrrii-n-T'f a''srs~^ayvl r)(lli"^ d I scuss ions 

films, or »\idc prrscntal ions desigiKul to ItMiii llic facts dhoiiL fitness 
«nil exeri i ae. 

.Textbook. A textbook is usetl to suiiplement iho inf orm<it ion Mivon in 
clusa roruorni fiR litnoss and cxercisf and to pruvi«le sol f-ev.iluat icm as 
weJ J as siJinple exc^n ibf program inlorm^Uion. Theso miiterials present 
information th«t iMn br used for a lifetime, 

.SelJ*Kyi| Illations . To liel|^ stndents heftier nnderstand tbeir own fitness 
needs much limo is spent in the srI f-ti»st iiiR of lu'a I th- re hi l ed fiiul ski li- 
re I « ted physical fitness. 

♦ Samp 1 1' Kxen i se\ P_rog,i'.«UUS:^- _iiiiiy---di.f J L\rtii4.U--4»<*i v c-i-sc»^ p i^o g r a m s- -a re- ■ t r- i t» d — — 
out, fneluding suili foriiial proi<rams as aerobics and tho West Point program'; 
informal programs such as jDgginf( and rope jumping, and sports of all 
types . 

.Exjperimonts . Students do experiments to help them disi;pver information 
abcjiil fitness and ex(Miise. Kxamples are experiments «Jesigne(l to help 
stihlents learn llie eorrert way to exerrlse and experiments di^signed to 
loi'dte personal llire*iholds of trainitig. 

.Different tiratiing. U is important that grading not be baseil on low 
order fitni*ss ofijectives smh as achieving fitness. If higher order 
objei lives are the coni:ern, rnneiit levels of fitness based on personal 
fitness tests slionit! not he the basis for grading. Kor suggestions oh 
grading refer to Iho following reference." 

.Planning «i Personal Fitness and Kxenise Program. The inlminaling 
activity for llu* conieiUs (lass is tin* d(*velopmeiil .itid implementation of 
an exeri ise .ind fitness program ih.tl ran be used Tor a lifelime. 

.Different fopiis. Some of the t(jp*ics of the roiirse are quite different 
from those normally lovered in a physical education ila.4s. A sam|)le from 
one seiondary sihool lomcpls t(»xthook is list eel Inflow: 

Kit lU'ss I or A 1 1 ^ 
.Parts of Ki tness 
.Tfireshold of Tr.miing 
, . . Ca rd i ov.isi u I a r Kitn(»ss 

.St rengt h 

.Miisiiilar Kndiir.inic 
,1 l(»xibi lily 

.Kxerc ise «iiid I'.it (loiilrol 
.Kxenise and (jond llealih 
.Ski I 1 KcMaled fitness 
.Torreit Way to llxeri ise 
.Physii.il AcUviiy for .1 Lifetime 
.IT tness riirniigh Sports 
.Planning Your Kxeri ise Piogram 
.Attitudes Ahoiil Filiiess'' 



If* f?rn""'« — [ [ ■ 1 V r 1, 1 1 1-1 1 l il t- % vfcu^vA^^^A-^H**— «^ — — ^rr; — ;^ — : 

ami junior Ui^h school • levels find there are at least three diferfent organUa- 
tionai structures that seen, to work, well,-* Because ea?h .i;d.ool has Us own 
unique needs, the best approach for a Kiven school will vary. Jhe orgnnUa- 
lional approaches and suggestions for eaih are listed below.' 

.The Init or Modular Approiiih. This is the approach used in inost colleges. 
• it"seTn^ to hc^nms. efft^tive in schools with students of re^lat.vely high' 
a.htevenienl orientation. In this .pproach a specific period of time xs 
set aside. 6 weeks, 'J weeks, a semester, or a full year, exclusively for 
J confeptK unit or module. 

.The integrated Approach. This approach merely integrates the what, why, 
and hmriiitolhe" regular physical education program.. On specific days 
.otuWts material in the fbrnr-of " VecrHifT'-B,-d1gfUBBlonsV- f 1 Inrffr-sh-desr 
sell-evaluations, experiments, and sample exercise programs are, used, on 
other days material from the more typical sk i 11 -or i ented program is 
presented. This program seems to he quite effective for large schools 
and those which have been more iraditional in iheir orientation prior to 
iniroducing the concepts approach. One highly succ.-sslul integrated 
program is that of Topeka West High Scho«l in Topek.i, Kaus. 

.The Mini Lectur^ Apiiroach. This is -> modified form of the integrated 
/mproach. Thressl-ntTardiffercnce is thai at no time is a full class 
period used for lecture or discussion. Rather, short segmeuls of sever.al 
uM-iods are used l.-r mini lectures or short presentations concerning 
importaul exeVcise ami fitness topics. This approach seems most effec- 
liv.- In schools in which students arc- lower in aca.lemic orientation than 
ill the typiial school . 

As noted vc-ry early in this p.iper, the concepts approach to U-achi^iig 
h.Rher order exercise and fitness objectives Is not meant as h subs itute for 
„,i?o ira.lltioual skill-oriented programs. It is meant to complement 
"ujplemenl sound pr-.grams of lifetime sports. For those persons who implement 
the progr.uii there appear to be several imporlanl advantages. 

.Accountability. In this .ige of cutbacks in spending, phys icaleducaUon 
programs in many schools are under attack. Apparently tins '« P^rt y 
luuanse manv adults do not feel that physical educat ion has imu h value 
lor a lifetime. The concepts pn-gr.im offers physical educalois h 
opportunity to become accountable for siguiWc.-ut h i «her order ob u - 
I ves. Indeed, it olfers physical educators the chaiue to \?>^'\ 
exercise and fitness parade rather than allowing it to pass them by. 



i 8 ciS 



i:..,.d.icational ..nstruclion. The concepts approach is and h< 
.■..educational. In hie people exercise c.-.jA rea l i on., 11 y , ^ '^^ 
il sbi.ul.l be. The well -planned concepts cCass more than meets the ruuIh 
lines ..I equal opporlunitN? legislation such as 1 1 1 Ic IX. 



DO 



— *K ilia'«lloii ffti' Ail~l^eople. the foncopts, program can easily be adflptod to 
...... .jU0ot the needs of oil kinds of speciaT people Including the physically 

handicapped. Perhaps more ImpJortantly , it can meet the needs of t'hose 
people whom Roberts^ labels as having "learned helplessness." These 
people feel that exercise, sports, and physical activity are not for 
them. They say, "Pm no good, P«E. is for the jocks, not for me/' The , 
concepts colirSf c^n heljg aj_l peop 1 e learn that there is some "" form of 
exe rcise for ever ybody , (hicidentally, one gcftod reason for not grading 
on fitness test scores is so as not to discourage those persons who 
already feel exercise is not for them.) 



The concepts approach to physica I "education is not a cure for all ^f 
physical education's problems nor Is it guaranteed to work in all situations. 

H o Progr/ tnLCan be better than the p'eople who teach, organize, and administer 

it. There is, however, evidence that this type of program that focuses on the 
hefllth^related aspects of fitness, can be an effective program for helping 
American youth learn to exercise and be fit for a lifetime. 



Hi 
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: " By Richard A* Peterson > Ph*D ' ' 

Director 
* Hope College 
Holland^ Hich. 

^Funded through a health-promotion/disease-preverttion grant from the W» Kellogg 
Foundation^ Battle Creel6^ Mich.j j ' ' -u 

The H9i>e"K9llo&g Health Dynamics Pro^tyam * Hope College is a mode$t-si2© 
undergraduate liberal arts* college located in Holland, Mich* Chjitacteriiitics g 
that distinguish Hope College are its affiliation with thcl Reformed Church in 
Ajnertca an d a.>.d>Up^ t^af^u^njLt^ nunihfir Of Students of Jiiitcb. ethnic Mckgjcound. 
Hope enjoys a superb academic reputation^ particularly in the sciences* Its 
Riis«i©n-4s -to be influential in the development of the total person through a 
'liberal arts education within the context of the Christian faith* 

Hope recognises that s«ch a mission includes not only providing the finest . 
possible ejJucation for the mind and a, conducive atmosphere for the development 
of the' spiri/t but also includes the best possible opportunities for the develop- 
ment and care of .the physical self. Therefore^ Hope College has always offered 
abundant opportunities in physical education and athletics. 

Recent trends in American culture indicate that individual physical well-being 
may not be taken for grorvteci. The physical demands of modern life are so mi^nfimal 
that a crisis of physical health would be unavoidable without nonessential 
physical activities. Many persons believe that suc^\ a.crisis of phyjsical well* 
being would haye inevitable consequences on mental and spiritual health and 
would decrease society's availability of human resources. Current programs of 
health ond'physical education appear to have an obli^tion to meet this challenge 
in the most appropriate ways. \ 

In addition to the (Jecrease of Physical demands in modern life, rather 
dramatic changes have occurred (I) An diet, where man seems more intent on 
eating-^f-or pleasure and social ^pffformity than for health, (2) in emotional 
stresses and tensions > where f-rfst pace and aggressive ambition appear to over* 
power perceived needs for pest and ^fclaxa^ion, and (3) in many other areas of 
life-style, where following lines of Ud^st resistance or the wish tQ comply with 
culturoJ convention have reduced health concerns to low priority. Programs 
concerned with the health benefits of physical activity seem remiss if they do 
not address these other interrelated aspects of life*styl^. ^ 

The Hope-Kellogg Health Dynamics Program represents Hope College's response 
to this nppd for innovative approaches to health and physical education. Those 
in chc^rge are convinced that a strong relationship exists between y..fe*style*-and 
health, and they are committed to providing for the physical 'health and fitness 
need.«3 of the individual. The program combines, in a unique and innovative way,* 
certain endeavors of the Pliyaical Education Department, the College's Health 
Clinic, the Food Service, cind the Office of St^udent Personnel Services to pro- 
vide a comprehensive program of hrallh and physical education, health care, and, 
health promotion and advocacy. i , 

^ " ■ ' 



85 



93 



EttVly on, in tlu* conceptual stages of program development, 'the challenge of 
how best to fulfill this missjon became apparent. College,, viewed as. a stage of 
life, exhibits many intew^st ing, but often conflicting, characteristics. It 
represents .a time when young adults are learning, questioning, analyzing, and 
making many decisions about their futures . ^ Conversely it is often a time for 
indulging adolescent dreams about the good life within an atmosphere of new 
freedoms from restraint. It is often unpredictable which way the ^roup psychol- 
ogy will rea-ct to new approaches to old subjects, j 

' .1 * " • 

This is particularly true when one of the major objectives of the n^w 
approoch is to affect actual health behaviors. College students have lived in 
mainstream American culture for many years; habits!, attitudes, values, and 
priorities have largely settled in. Although the recommended life-style is not 

raMicaily or .ramatically different fromth^ -current- cultural -nofmr^t^-U-oon-- - 

sCious, wi llfuT effort would be required to adopts changes , to overcome the 
inertia of life-style by habit, and entrench new patterns of life that are 
oriented at least obliquely to those most commonly followed. 

On the other hand, college represents a period of flux in personal behavior 
for many. Persons experiment with life-styles that are perceived as chic and 
attractive according to'^he "Madison A\P^nue" model. Such images, and individuals' 
attempts toestahlish their position within those images, often conflict with / 
both t^heir role as serious students and with guidelines for healthful living / 
patterns, / 

Thus a general pattern emerges that seems to hold more often than not 
within our society. Individuals learn and entrench a life-style as children, ^ 
depart from that life-style briefly in young adulthood, and then return gradu- 
ally to roughly the same life-style that was learned while growing up, with 
appropriate variations to account for changes in society at large. During this 
process, little thought is directed towards health and fitness and particularly 
towards the role of life-style in these important life qualities. 

All of this takes place within an atmosphere oi a societal -preoccupation 
with matters of health, it would appear a logical paradox that so much stress 
is placed on health information in our 'culture yet only a small proportion of 
the population follows life-styles that really promote health, wellness', and 
fitness. 

One of the -fii^t— sleps that a program masL^LiiJ ^e . i f it I&. to be 'etfective in 
influencing behavior patterns is to arouse the piersonal interest of the individual 
in his or her own health; to develop a conscious curious awareness so that 
learning, analysis, and dec ision-naking may take place in* a receptive environ- 
ment, Certalnly'many educational strategies are recognised as effective in 
arousing interest. The challenge is to optimize the effectiveness of these 
techniques while minimizing obstacles to interest arousal as well as minimi;5ing 
the generaaion of resistive interest. This was our intent when we began to 
establish the detailed plans for the ax-compl islunent of our purposes. What 
follows is a d,escription of the salient features of the Health Dynamics Program 
\ll^^ope Col lege. . / 

Initial Health Screen. Prior to arrival on campus, each student completes 
an extenrfve que^ationnaTre covering health history, health habits^ self-image, 
and corrent health status. Upon arrival, further information is .gatheored about 
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is ^«vi^wed bi^ M^ttfch Clinic it$££ and Progi?a/n personnel for potenl^ill JfsM^^ 

<^r cottotrtis* If. such pt^oblems surface j the Rrogram provided apT)rof Wirt^ "iWfe^^ 

10. the co^aera. Those jwho have no appai?ent vp]poblefn$ p'tQceed into fcbt ,bajsl4 
ffesha^n yeai? experience* - • - 

In each case> careful note is t^ken^of the inforination gathered. Those Who 
have no ajiparent problems shouM not feel that thefe is no interest in theif 
$ltuatioi;i; Hei^ltn information gathered, 'reg3rdles$ of source, is $untt!iari^ed in 
"several vi^ays so that each student hasi an expanding personal health profile that 
may be added to and which forms the basi^ for the development o^f ^ personal 
heajlth action plan* Since no two profiles are alike, nd two health action plans 
co&ld be the sam e* In this way, indivi dualization is :«chieved brfM^in t[ie'prpcbss 

•"' and thfr pBdiig r "" 




Academic Component , j^ne of^tbe components of the freshman experien^b is" 
academic in nature. The basic concepts*, of the relation.- hips among exereilse,' 
diet,* fitness, and health are exploredjr^ Such knowledge i.-iy be obtained ttirough 
lectures, reading, media and/or other tools typical of thi acadenvic approach* 
Discu^ion is also encouraged through th^ use of discussio.i questions. • Discus^'' 
slon is uniquely able to provoke personal thought invoIvemmt\' Thus this compon^ 
ent is expected to both inform aifd arouse interest* *\ 

. * " \ ■ >■ \x 

Health information has increased In a \neacly explosi* e fashion in recent 
years. .There are probably many^reasons for\this, but it ^eems likely that the 
trend towardf^a more individualistlcally oriented society is strongly involved* 
In such an atmosphere, factual, accurate ini^ormation is mixed with generous 
proportions oS myth, partial truth,* conjectulfe, and opinion in such a way that ' 
the individual exploring the milieu is of ten \confused and fjmstrated* The 
intent of the Health Dynamics acac^emic coirtponient is to not^only provide' a valid 
overview of information but a^so Co provide tljie indivi'dual. with the necessary 
analytic tools so that he m^y do'his own litei^etufe resol)|^tion* , 

Assessment Component . k variety of a^sses^ments that have meaning for 
health and fitness are conducted dur^g the freshman program, Testing is done 
in the exercise biology laboratory. Each studdnt. Is given a graded exercise 
tolerance test on a bicycle or treadmill i^rgomeitar. Heart rate, blood pressure, 
and energy output^ level are mon{.tored throughout. Each^ student also^is hydro'* 
statically weighed to determine body composition. Tests of pulmonary function, 
flexibility, strength, and power ar§ also given in order to obtain a fairly 
Comprehensive physiological fitnes§ profile* 

In addition to these laboratory tests, assessments of health-related behAi^ 
are made. Persons are. asked to record periodically behaviors such as diet, 
physical activityv'alcohol and tobacco use, stress per,ception, rest, and bouts/ 
of Illness. When the biologic functions and behavior information are added if^to 
the previously mentioned personal health proTlle, a composite emerges that / 
includes health history, current health and fitness statuSi health behaviors, 
and health knowledge, attitudes, values,. and priorities. The profile is charac 
teristic of each person and when dealing with the profiles, an individual ^pproa 
seems most appropriate. 



--hi 
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Advising Component . Such 'a profile, although interesting from a "this is 
standpoint, is of, little value unless made meaningful through some form of 
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pamv sw«.*'s 7'^>''*^r'"~~r'i '''^^^ 
tel'^r 's«4l?H "Dt^WttS m m^m. we shaee bhe rtej»it^ 



^Sf«lt Vllih W* Jna exploM the srsas whetfe change might bre hW^wi, r-r^^ .^ 
e0#1tt«nt such^s this might, ntt ba possible evei?ywheife, f*eL 



Pjci&r to this meeting,- each student prepares a document that , _ 
I'^Wonal t>eilth action plan." This document 'surtuitatizes the personal ^eal • 
Hlfiflle- by pointing out areas of health stifongths and weaknesses and also allows 

dating weaknesses. The pteparaUon of such a dociunent has several adV4Ma|et. • 
It~c«ctair;iy impeovgB the efficiertcy of the meeting; more g^ts done in f®8B , 

■ timer- It also has trome-wdQus value as a tool to 'focuS on one.'s physical Ul£. 

• Additionally, it provides a framework for personal education to take plat6 about 

■ h2a th'SnJ ntness concepts. Thus, even if the person hasn t the i'W'^J^^A^^-f^Jf ^ 
%o actualize his action.plan; it has had value in accomplishing something^ signi- 
flcatft for km. • . ' ' / ■ 1 ■ -r, 

Phvsfctl Activity Component Each student parLicipates in physical kctivi- 
ties •iKl^rd^H^ilJIth-Ehrii^ications of his Individual prohle and in accord- 
ance with tSe particular goals and objectives he has .expressed, to us, The 
obiecbives 0^ the physical activity are to provide activities .strenuous enough 
thra lrainlng effect takes place, are enjoyable enough that, -the studen. per- 
llVs tU as a positive eKperlence. are in accordance with ^^e P": nc iples 
• fitness for health, and^rg effective in laying the foundation for a Jf^^ime °f 
fwalthful exercise. Such foals certainly require r.ot only selecting the approp- 
riate acti- ities. but also" the correct teachijig ".ef.hods, philosophies, ana 
at!u\.3es. \hlle, of cours^^ust be mutujH'rr''n'l*rsLood beforehand ai>d adhered 




to. 

The components des/ribec: ,ihove 7^^'effectively handled wltliin the "ntlxt 
of col ege cSu sewor^One of the more unusual features of the program, however, 
il wSa happen i" ^he broader campus community. We don't belie've that a trus- . 
irnDflct will take place in students' lives unless a conducive atmosphere or 
eTlronlen exists; the college must be with u/ in spirit and i" action. Campus 
persori not direaly Involved in th. progran/ must provide mode Ung and vo al, 
s~J! . lot. just, to enhance the prbgram but because they actually believe in 
what they are doing. Thus we direct efforts /to the campus at large. , 



One camo.s activity that Impacts stronab on health is \. , 

dlnlnfi More than 75 percent of Hope's sturfents dine on campus. We feel that 
ths should be a Seal thful experience and, to that end. we hove developed working 
Jeat!!jihlps with the food service and the students. The food service provides 
me 1 tSat 'conform to health nutrition guidelines., complete nutrient analys s of 
all items served, and a dietitian consu'tant to answer questions and P"vi'l« 
; i «: r on nformation. It also provides for the special needs o Jle Urs. 
vegeu ans. and others for whom the basic diet is not ^PP^oP'-'^J^^; ^^^^"f 
committees are formed under the ofspices of the Health Dynamics Program to 
M^se the fSod service, l-^-rr^serve the eating habits o( the students, and to 
8 ^ve a a link between the Program and the students. T e '"S-^f™ P^°^^fX,„ 
tasic nutrition education so that students are aware of health nutrition gunjle ^ 

lines. 
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The^ role? of tht* . < I « Servito in iiUli^l acrecning has olrefldy 

bom metitionpd. Th*^ inL««gr<ii ion o( tlie progrim with the lleaiLh Service goes 
bc»yoiul IhiUi. howfvt^r, to a rpul {>4irtnership la ciiring for thc' hefllth of Hop^» • 
atudpnin. Cro««-iTlf rr«iU -jrc* iromoUitite wlipnever appropriate And « team approach 
to both pr«»vi?nl ivf ^uui restor^it ivc» hprtl th Ciire onaurps the student that his 
health tonte'raa .irt* important. Kven tn physitMi aetting, the integration of 
Lhi^Be HervicoB m jppjrtuit. Thi« Hf.ilth Clin^i'» the Physiciil Therapy/Traini<ng 
Room, and the KxcMii^r BitWugy Liboratory u/e all sUiiaied in the same complex 
and arf intf'rt umifi t eil . \ 

iUw inlangihle l.uLut ih.»l may nut left to ihante la the attitude of the 
campus tummuniUy InstrriuKi hinhtT visibility uf health and fitness related 
(omeniM 4in u i umpii.s-wi»h» h.j.sis is priniipally a puhl u relations ^nd con^auni^ 
tat ions *task. The mi^re* htinifr^nls .ind (arulty know uhout philosophies and inLen* 
tioiiK oi Uif pro^rim .is wt-ll is Uic* aitual implementation strategies, the more 
likely they will hp iii rri.iui .1 support iv«» mind set. SuMi amenities as nt^s** 
Ifl.torsi 1 1 1 nrss ti'st MiK uid » oiisul l<iLit)n» and rt^.jdy acicss to laciMtles go a 
long way inward fnlremhing pos^iMvi* leeiings ubuut heallh and about the Program* 

Coiji lusmn. Wr Irrl strongly that ''Health Dyn..rtm h" is cin idea whoae time 
has I umt« , Ncdn inr is m<»vjug ttiw.n d^i more emph.isis nn pre^Vftil i vt' approarhcfj; 
hnaltli iMhualion is using mon- energy on the import.into of life-style in 
hcalih; .uid pliysn.il e-dih-jlion is irnreasing its (;nd<'avors in health and fitness 
re la led .til ivi ties. fle.j I Ui Ivii.nnu s exists where these diKtiplines irftersect. 
Health dyn^nni I s yjie.ins ibMiix '.<.mething persunal, positive, jnd appropriate about 
promoting one's own hr.illh, we'llnfss» «ind Iitness. IIh* pMjgram .it llopc College 
IS designed lo oM'tM I mt' ins tm sui h^ promot i on . 
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TU(^ Ar*r(ibiC8 Program A Onil Roherts University 



Hy Piiul Brynteaofi, D.P.E- 
drill Koberts University 

Whofi <i phyaiCdl-Hclut at u>n program becoWs n port of a college or university 
curriculum, it implies that the program has some reason for being, some purpose, 
some goal, 8omt« objeitivfa. Too often physical-education programs have been 
huaty In articulating iliost* j^otiU and purposes and when called upon to defend why 
their program should be reipured as a part of the university curriculum, physical 
educators have t^iten been unuble to do so. The evidence H that in 1968, 87 
piSVCent ol colleges and universitii^s required physical e/iucotion. In 1972 this . 
had dropped tn ci pertent reijui rement , and by 1977 the requirement li«d further 
dropped to ^7 percent o4 the ml leges and universities requiring physical educo^* 
tion. 

I believe a stgniUranl reason for this trend has been the lack of direc* 
tioh hy physical-eduialioH programs and people not understanding what physical 
educdt ion is all about > 

Philosophy »( Oral Roberts Utuversitj^ 

Ural Uoberts University has a required physica l-eduirat ion program for three 
reasouH. In the fusL plac^ il is consistent with the philosophy of the Unl* 
vernjty. The founding philosophy ol ORU is to provide an education that seeks 
to tievelup the whuU- pemon with equal emphasis oft^miud, spirit, and body. The 
college catalog Hiairs ihai ORII wants its graduates to be menta I ly' alert , spir* 
ilually alive, and physita'lly fit. UKU seeks to develop a life-style In its 
students tonducive to the development of the whole person. President Oral 
Roberts, founder of the University* has said that *'ORU is a life-style in which 
an edutallun taken plate." 

When we think t»f the "edutatlon of the body" we think of the health* and 
phynual fitness ol the body and the development* of life-style patterns that 
wlli' enhante the health and physical fitness of the body. The development of 
the body is not an end in and of itself; rather it is a means to a,n>nd. It is 
through a liealthy and physically fit body that the mind caji function at Us peak 
and the «pirit lan h.ive freedom to ilirect the whole person so as to be an effec* 
tive, font t lolling member of our society. 

As an impUWntatifin jf that philosophy the Health, Physical Education, and 
It'creation Department .at ORU has the responsibility for implementing the physical 
fitness guaU of the I'niversity. Therefore, a requirement in physical education 
is totally ronsistent with the goals of the University. 

The serond reason why i)RU has a physical education requiremeit Is for medl* 
cal and health -goals The pia)or health problem in the United States today *ls 
lardiovasiul ' di ase. Kifty-lour percent of all deaths are fj^gm this disease!^ 
tnd it tosi» 111 e .ess =f $^0 billion a year. Rerearch has identified the 
/ariouH fat torn that d> Mated to this disease. Some of these are: 
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. . Fiittora vfp t-wn't vonitol such an ags*, And hertfciltV. . 

2. F«i'tor» for whuli wp ni»ed mptijcrtl aflsiatnnte to coiUto) such 98 hyper* 
teMinton, ilUibcLPB , <i.tuj hyH*r!"ipii!emi*i . 

;J. Fiictors we C4U voittrpl »uch as sinok)ng» obeuliy, (liet» fliul phyafcfil 
1 1 V 1 1 y . V 

(t is becauBf wp krmw j^hat we con coutrol *^ume of th*» factorB relating, to 
Lhii ciphll UfltfriK ili«e«8P Lhut phyaica! etiucdtioa t« rpquired^oL ORU. l[ellovfi 
that thf triiining rfciMved will tui<ibl«» our gfadufltea to hotter control tho 
fiMlorft irhuiiiK to i\w »li»t»abe» ni\<\ Lhns reduce its tnritlcnce. 

The third re.iaoii lor thf phya ica 1 *cducat ion n-qulroment at .Oral Roberts 
Urilv€»r«l,ty 1^.1 apirjtu.Jl one. Wp belipvr the Dibit* teaches tliat mon Is the 
tc*mpl(? of God and that the* lempU- of Cod we're to toke core of our bodies 
be»ci)U8P the spirit o! God dwellK withm our bodies {I Corinthians .1:|6*17 and . 
b:|t)-20), Tberefurci wr .ire not to abuse our bodies. The goal of our physiciil- 
^education program m to educite our students on how lo take care of l\\fi\v -bodfoSi 

AdnnniHtraliou ol ()Hl)'« Aerobics Program 

On the basiM oi the philosophy just outlined and our k;iowledge About health 
factors related ti» variouH flispases^ the Health, Physical Educat i on » and Recrea* 
tion Department, together \vith the Human Performance Laboratory and the Student 
Health Se.rvues» has developed a health and physical-fitness program directed 
towards tontrnl I ing those factors we can control. T,\\e following charts i(idlcote 
the administrative structure ot the OlUt aerobics program as well as the re*^ 
sponsihijit ICS of the llPtK Department » the Human J'erformance Laboratory, and th^- 
Stud'eul Health Servues as we work together to direct the aerobics program. 
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•OROANIZATtON QP THE ORU AfijiOBrCS ^PROGRAM V 
'to • . 

PRKSIOBNT 



PROVOST 



' DEAN, SCHOOL 
Of ARTS AND SCIENCES 



CHAIRM(\N, IIPER 



VICE-PRESIDENT FOR 
STUDENT HEALTIf SERVICES 



VICE-PROVOST 
FOR HEALTH AFFAIRS 



DEAN, 
SCHOOL OF 
MEOICIWE 



DIRECTOR, HUMAN- 
PERFORMANCE lifbORATORV 



ilPK? 5£E*;''l'!)9.'lt= provide the Aerobics Ins'.ructlonal and Activity Progpam 

Student HooUh Seryjce: To inedicolly cleaJ- all students and faculty* for 
exercise and make modifications in requirements. for persons needing '■ 
.adaptations. These may be temporary or permanent. 

Humon Perforniatice Labo rato ry: Provide support tervlces to the HPER Depart* 
m^nt"iind" the Stuiient Health Services in terms of adtninisteififig resting 
ECG'a, hlodd pressures* graded exercise ECO tests, anthropometfic^ tests, 
and blood analysis. 
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ORQANIZAJION OF THE 
H8ALTH, PHYSiCAJ/ EDUCATION. ^''RECREATION DKPARTfffiNT. 



' ^ Education DepafliB«iit 
Student Health Setnet. 

Chairman HPKR ^^it^^ • Human PerfoTOnce- tatL" 

Department C^^^^^^ T •-• 

^ ^ - -Intramural Department 

Athletic Department 



Professional Preparation Program 
offering a B.S.'' de.gree in 
Physical Education 



Service Pi^ogram for 
All Students and Faculty 



Coordinator Teacher 
Education Emphasis 
(60 majors) 



Coordinator 
Health-Fitness Courses 



CoQcd^nator 
Aerobics Emphasis 
(25 majors) 



Coordinator 
Activity Courses 



Coordinator Community 
Recreation Emphasis 
C25 majors) 



Coordinator 
Adapted Program 



Coordinator Weight- 
Reduction Program 



Purpose of the HPKR Depar tmen t; 



Coordinator Adult 
Aerobics Program 



The purpose of the^Hea 
t6 provide an .Atmosphere fo 
physics I activity and fitne 
the individual will s^elect 
whole pc^i^son that Chrlft in 
purpose for students- and fa 
aima^ to prepare professions 
YMCA'8 4i,,r^creatlon c(ipter8» 



lth» Physical Educatlon> and Recreation Department is 
r understanding and appreciating the relationship of 
ssao optimal lifelong health and well-being so that 
an appropriste personal life-style reflective of the 

tended. ^The service program aims to accomplitfrrarir 

cuUy at ORU. The professional preparation program 
Is who can accomplish this purpose in schools i churches, 
businesses > industry* and similar settings. 
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llw fle»robica progrom ts ^ p<irt of all health, physical education, and 
V^croation^flctlvlLy rouraes. Th? fol lowiJig "ate^ requi rements a 1 1 .studenU foOst 
follow: o 

* • .1. All tull*limtf students must enroll In and pass an HPER activity course 
evt»ry sBinester, Failure to do so may result in subponsion from the 
university. /» 



1. 



Course senueure: 



Fa 1 1 Serjiester 

Health-Fitness I 
Elective f^'am AcllviV 
Elective Activity 
Elect ive Act ivity 
Kiel t ive Act ivi ty 



Spr |n;^ Semester 

Health Fitness II 
Elective Team Activity 
Elective Activity 
Elective Activity. 
Elective Activity 



Fresliinan 
Sophomore 
Junior 
Senior 
Grailuii-t* ^. 
Student M 

* '■• » . 

No»iull*time student is exempt from participation in the HPER activity 
tourses for any reason. A. student with a- medical problem wlH parti^ 
cipatp in a modified cierobics program. U is the student*s responsi- 
billLy to see the University physician who will prescribe « special 
exercise program and to conimunicate this to his or her instructor; 

a! Studttnts who nve not fulfilling ORU's physical-fitness .requirements 

will he placed on physical probation or suspension. A student's -V';^ 
progress will be evaluated at the end of each year and he or she will 
lie plated on probation or suspension for (a) failing an IIPER activity 
inurse, (b) failing to enroll in a specitic activity class or classes 
as required by the HPER Department, (c) falling to report to the Human- 
Performance Laboratory or the Student Health Service as required by 
the HPER Department, id) failing to make satisfactory progress in 
physual-f itnes9 iritena as prescribed by the HPER Department and the . 
University physician. 

Health Fitness I and Healtli Fltne^^s h C ours es 

The purpotie of these courses is to provide information in the fort of 
lectures and labor.itory experiences that the students can understand and devel.pp 
a personal appreciation for the relationship of physical activity and fitness to 
health. As a "result of this undprstanding and appreciation, we trust that the 
student will select an appropriate perronal life*style necessary to prodtice 
opttm*il lifeMong health and well-being; The emphasis in the first course is on 
the concept of lire**style. health, and physical fitness, the cardiorespiratory 
BysC'em, and nutrition and body coinpos itlon . The emphasis in the second course 
ts on the musculoskeletal system, a discussion of. concepts related to health 
fitness such as quackery, smoking, and a practical experience for all the students 
to Iv certified in cjrtfiopulmonary resusc t ta t Ion (CPR) . 
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Tb«i gfaenil gOcil of the coum** ig^th^t students simuld be able to answer * 
/ Ihf?. fol lowing queali,Qns»: 

1. Wliflt in htnt'HB? 

2. How 18 f lla(»8t <i(i8i>sse*(l? 
J. How ia titness dchirved' 

I. What IS niy level of fitness? 
2« How much fitiless iln ! need? 

3. How much fitnesr do I w<jnt? 

0 A. How do [ iichTeve and maintain that lii.vol of fitness? 
- », • > ^ 

The*8tudpnts will be Kraded on the basis'^of fout* criteria itt the health- 
'fitness coursen. A minimum standard must be achieved for each criterion tp pass 
th^'-'iourae'. The criteria are as follows:. (1) knowledge as measured by tests 
and aabi^nments equals AO percent ol the grade; (2) phyaical activity as measured 
by aerobics points equals. 30 percent of the grade (the minimal standard to pass 
tlie course is tin average of 15 aerobics points for men per week and 10 for 
women); (3i cardiorespiratory fat.ness os measured'by the field test ^<|uals 20 
^percent of the grade (the minimum standard to pass the l^^-mlle run for men and 
1.25-mile run for, women is lA.OO m(fi'^tes for under age 30, 1A:30 tor 30^39^ 
J5:15 for persons .^0-49 , and 16:TS /or persons over age 50); (4) body-composi- 
tion fitness as measured by percent fat ei\uals 10 percent of the grade (minimum 
•standard tj3 pass the course is 26 percent fat for men and 36 percent fat <^r 
women ) , - „ 

The students are graded on the same criteria for Health Fitness ll\ how- 
ever, the standards are slightly changed, the criteria are as follows: Of) 
kho^wTedge AO percent of the grade; (2) physical, activity as measured by 
aeroblcs^ points 30 percent of the grade (minimum standard to pass the course 
^ is 20 aerobics points per week For men and 15 for women); (3) cardiorespiratory 
Nfitnoss is measured in two ways — in the first place the field test is admin* 
, Uttffett and the minimum standard to pass the course is 13:30 minutes for those 
under age 30; 1A:00 for 30*39 afe group, 14:45 for A0-A9 age group, and ;A5 
for ages 50 and over. In addition* students must mjct minimum requirclffents .for 
the 3*miJp run. The minimum standards are 33:00 formen under age 30, 36t00 for 
30-39, A0:0U for A0-A9, and AA:00 for ages 50 and over. Thre<> minutes are added 
to the stanjlards for Women. (A) Body composition as measure.! by perc^ent fat * 
JO percent of the grade. Minimum standard to pass the rourse Is ^A percent fat 
for men and 3A percent fat for women. 

During the first two weeks of the Health Fitness I course, alfnew students 
are raecfically evaluated to determine their current hea Uh status by the Human 
P^r.formance Iswboratory and the Student Health Services. We do not require an 
entrance medical examination but rather test our students on (1) personal health 
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ht«yoryt (2) foBilly hftalth history* (J) resting measures including blood preSluf* 
ftftdi l2«Uod »lectrocardlogran>', (4) phygician*s heart^.lung examination an(l'(5) 
aatfiropomotric mffisurementa including skinfolds^ weight', helghtt and peteent 
lit. . 

After the atudent Uaa completed these tests, the results ai'e fed into a 
computer and a pf tnlbuw- ^Lumnari^es the results of the tests and clears the 
student for «^xercise.or indicates that the stiUdent Is not cleared for exerciae. 
A student not cleared for exercise wilfbe required to return to the l^tudent 
Health Services for further evaluation. This further evaluation may Include a 
graded exercise BCG treddraiU test» blood tests, or other testi that the phyaicitn 
d^ems appropriate. As a result of the additional tests, if necessary the scudeilt 
will he given a modified activity «ind physical fitness requirement and this Mill 
''be communicated to his or lier instructor. 

o 

Once the student has been completely cleared. for exercise with or without 
modifications., the physical^activity portion of the liealth-f itness course begins* 
The basic structjire of the health-f Itness course Is that the students meet once 
a week for 2 hours. The first hour of the coUrse is in a classroom where a 
video cassette television tape is shown by the instructor which presents cognitive 
materials over various topics. Most of the video cassettes are approximately 
20-30 mlnutca in length. At e^he completion of the tape, the instructor will 
^ lead the students in a'discussion of that tape and introduce the laboratory 
session that is to follow. In most cases the laboratory session complements the 
tape. * • 

The aecond hour ot th> health-fitness course then is a laboratory phase 
whor*? the students normally go to an exercise area, most often the track. It is 
hi»re that the instructor will lead the students in developing a health-f l^tness 
life-style. . 

During the heal th- fitness course, fewer than I percent of the students do 
not meet the physical fitnefls standards that have been established by. the Unl^ 
versify, la most cases, students who have difficulty achieving these standards 
are ihtiBe who ai,-r a ign 1 1 icant ly overweight. The next three charts indicate the 
administrative organization of how we attempt to assist persons who have diffi** 
culty meeting the phys it a l-t i tne»as standards. 
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Plow CHART FOR -StUDBNTS IH m 001* HEAtTH FITNESS I 



StuddOts la HPER 001* 



Pass 001* 



Take 002* 



6oesu't iAeet % fat ht field teat standdicd 
Student Tecoives and takes 092* 



Pas^ 002* 8D^ meets 
0,01* standard 



Change 'U" to Grade 
and take In 002* 




\ 



Fall 0D2* 



\ 



Pass 092* but 
doesn't meet 001* standard 



9ontlnue 001* "I" and 
retake 092* 



"I" beccmes an student 
placed on probation and re^" 
.takes 0J2* 

/. 

Pass 092* and 
meets 001* standard 



/ 



Change 'T' in 001* to 
grade and ptudent takes 
002*, student taken off 
probation 



Fails OM* 



Suspended 
» 



Pass 092* but doesn*t 
meet 001* standard 



Retake 092* and 
remain on proBation 
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FLOW CHART FOR STUDIKTS IN HPK 002^ HEALTH FITNESS^ II 

• 4 / 



Students to HPBR 002* 



< 



Si&udent gouts on 
elective 



program 



Pass 002* but % fat 
• > 23% or 33% 




Doesn't meet the % fat or field 
test standard 



Student receives and takes 092* 



s 092* and meets 
002* standard 



Change grade and 
goes on to elective 
program^ aiay or may 
not be recheckod. 



Student goes on to HPE 
elective activity pro- 
gram hut must report 
to Health Service once 
per semester for a % 
fat check 




Pass 092* -but 
doern' t meet 
002* standard 



Continues 002t "P^ 
and retakes 092* 



Faiir092* 



^T' becomes. 'T* $tu* 
dent plalfed on pm* 
bation, retakes 092* 



Pass 092* but , 
doesn^t meet 
standard 



Retake 092^ 
and continue 
probation 



% fat goes 
under 23% or J3% 



Doesn't need to 
be fcchecRed 



% fat Roqs over 
24% or 3« 



\ 



Must enroll in 
092* 



Pass 0^2*; 
and meets 
002* itandard 



Chsh«^ 4.R >P95^ 
to |*li^. ^ft<t:itur 
derit isd^$p ii) t6 ; 
eleotiv^ pipspcsta 
may Of May fiofe be 
crecheekedi 



Fails 092* 



\ 



Suspended 
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ADMINISTRATiON OP BXERClSE AND WEIGHT CONTROt PROGRAM^ 



PfOVOSt 



De^o, Arts and Sciences 

0 



Vlce-Provo$t 
Health Affairs 



Vice-President - ' 
Student H^lth Service 



Registered Nurse 
Coordinator^ Exercise 
and Weight Reduction 
Program 



Instructors 092* course 
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StUfili^ntR who aucceeefuUy complete the Health taess I and Health PUness 
II couraaa tafe« oUctiv^ irwlividual or team activli.cS the refit of tK^lrHlnm at 
v. OtoI RobbTtsOltiiveral^y./ Some of the activities ofTered in the Individual and 
Uaitt activities iiulude: . 



Advanced Li f ©saving 
^y^chery 
BaseboU (T) 
Body CondltloninK 
Cyciiug 
Fencing 
Flag Football 
Intermediate Swimming 
'Korfbal.l (T) 
Recreational Aqualics 
Skin Dlvi»ng 
TenniB 

vVaravty Sports (T) 
Wreatl ing 



Aerobics - 
Backpacking 
Baaketball (T) 
Uowl ing 

European Team Sports 
Field Hockey (T) 
Golf 
Judo 

Racquetba 1 1 / llandba 1 1 
SeU -^Defense 
Soccer (f) 
Track and Field 
Vofleyball (T) 
Aeroi)ics for Grad. 
Students 



AeroliicjB tt * ^ 
Badminton 

Beginning Swimming 
u.ieorleading (T) ^ 
(T) Kxerclse and Weight 
Control 
Gymnastics * . 

Karate ' « 
Recreational Activities 
SCUBA Diving 
Softball (T) ' . 
Trampoline k T\imbling 
Water Safety **** 
Inct ruction . 



The basic objective of <)11 elective dctivHies is thiyefold: (1) physical 
fitness, (2) recreation skill, ond (3) social participation. Students are graded 
according to th(*8e main objectives; 

Physical Fitness V ; \ 50%' ♦ 

As Measured Aemhit- Points 30%. > 

As Meaauretl b^^Fiphi Test . . 20% 

Recreational Skill X. ...... . . ^0% . 

Social Part icipat ion \ 10% 



Although A.he activity course will be 50 percent graded on phys ica I , f i tness , 
•the total class will be devoted to developing the recreational skill of the 
course. The students earn aerobics points on their own time and fill out a 
computer card every time they exercibe^ turn it in to* a box and each week the 
ioatructor receives a printout back for the aerobics participation of all stu«- 
dents (see sample printout). 
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'li tl H\ 'II -ii 'II 
(I'llHI'INJ ^NI'H 
liHI m\ 4Hhlhll>ll 
>fl4h(Hj^lHHI,il4l 
H\iH\ sINMMhIl 
•UM-U-^MKI'IJ 
H'lliU-'ll'lHMI'll'li 
KKKlMhlMMMhll 
fl4l«{lii:Mj-1>IJ'l.l«l.l 

rn I n I I I 



COOl 



41 
Pi! 'II 

^11 

»l! 

'!l «l! 

'li 'II 

•IM' 

■1.1 »i. 
I I 



01%TAHtt 



'|i 0 
•i.l ^11 
41 'II 
ll«ll 



'II '11 'ii 

'H 'II 4i 

|>li 41 'II ill 
^11 i\ ^1 
si! »tl »ll 
'I-I«ll«li 
II 'h 

«!;" ' 



I I i I M I 



LJRATlON 



-UL. 



KI'<I'I.I:<IM! 

'II Ml 'II Ml II 
'll'4hl.lMMI 
IIMMIMI -II 
liMhIIMI'll 
|^l:>IN|:j|hll 
|: 'II : «ll 
-ti: -11: 'II 

i\: 3ll: 3|;| 

(Mi: 



NOTI; Activity eode MUST 
be completed each time, 

Codes 1 - 6 require eriiHes in 
BOTH Olstdnce AND Durotion 
columns. All other oodee require 
only 0 Durotlon entry. 



KM I I I i i I I M I I 



ACtiviiY routs 

^/f $Utftiiinbing 
} Ri/ti unary nunftjJWJ 

1 SiMtofory Cycltn^Howdf^ 
i OyniAiittc} 

/ ttOH 

I Soem/^tfKi Hockty 

I i J M n I I fi4IU QM 94 0 i4 



mmcxmz t^m^ Um ««#i«vi«it f«»r«ttt »aM ih« HIM Mtk me« ihM am >o«iw«m My om t^wm. 



AH Fniitet fof An 01. OA 
UfttK disci 

1 Mtir 

2 ~ Numb«( ol Sispt C<tmb«d 

3 btiptPsi Mmuls 

4 - MMts 

5 ~ H«iilb««t)Ptf Mtiwl* 

6 ~ M«t*/s 

B« 5ur* to Witch IK* l)««(mj|t 
Point Pot*lion on Then ( nif^t. 



HtCOnOlMC. TEMPOnAnvMLDlCAl 

rxcusEs 

it ni«itic«tiy »x(uied lioiit ' Mrabut. 
you mutt turn in ONE urU per MMk 
during the CKCustd p«riod U$« th« 
Aclivily Codtt bitow to trxliat* tt>« 
tuwn for tlt««KCuie. 



91 Cotd.Mu 

92 Mono 

93 Olhdt ttrMrwM} 

9b Ankteor loot in|ury 

96 Sitm ipfintt or towoi 1*9 injury 

97 Knffl injury 

98 Mutcit intury 

99 nihcr miury 



Unde/ DURATION rtJgmn (HOURS 
liMdtng), indiutt How nv d4yi you 
«i« ^x(u$*d fromc uciM tHlS.WMk. 
Compl«t« thii 9nUy for dOtH Suk- 
n«ts ind Injury. || will illow youf 
pointl pir w««K to bt A^juitid ietdfd* 
Ift^ly, ' 
Cnttf (Moim numbif oMiyj IftUj*. 
HOURS columfi of tbi W^AATTON 



If your «xcuM Wii frorr INJURY, ut# 
th« DISTANCE column to irKlKlti 
wh«rc th« iniury occui< ^d. 

I 00 MP£ AcilvHyC«yH 

i 00 fntrimuriti 

3 00 tndivtduii Aerobic Wotkout 

4 00 lrtltTcoll«9Ut« AtMittei . 
# &00 Oth«r 
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The* field teftt i« given twice clu?riag=iho amester and the better grade of 
th© two tffBlB l» uied lar di-termjai/% the stiulonfs grade. Therefore*, in « 
ll^wepk iBiuffster, weokfc will hj^? devoted to instruction in the «ctivity and 

(la^i period at the hegmnlnj ot the aeoieater and 1 class period at the 
ond of the Beuiester will be devoted to giviing the field tent. 



Reaiilti of the AerobUs Pro^rjint 



The reaulta Ccin be presented in v*irious forms and in nuioerous termai but let 
m present resultB in terma of attitudes and behiivlors, since that Is what 
we're trying to Influence. 

Recently we i)Ri<ed our current students the fot lowing' two questionsr. "What 
contribution did your high school physical education program make towards your 
knowledge and attitudes about physical activity and fitness?" "What contribu- 
Hans did the ORU physir^^i education program make towards your knowledge and 
attitudes about physical activity 3iid fitness?" The results indicated thefol- 
lowing: 



High School - Program 
ORU's Pro>sram 



Very lUgh 
Signi I leant Contri^ 
Contribution but ion 



8% 
5 3% 



10% 
32% 



Average 
Cont ri- 
but ion 

31% 

7% 



Low 
Contri- 
bution'. 



30% 

1% 



No 
Contri- 
bution 



16% 
^1% 



We've also ju?t completed t if ana^:, ^% o\ n questionnaire sent to alunttii of 
ORU and two other in»titutions with -v*., g^Ti rtHjuired P.E. programs, but without 
the aerobics empfiasis. In responbe lu .lie fo* lowing question^ "Wliat contrlbu* 
tlon did your toUege phys il education program make towards yoyr knowledge 
and attitmles about physical » tivity and fitness?" the following results were 
reronled: , 
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V<»ry 

Colli ri but i on 
% 


Mutler«lt?ly 
High Con- 
Ir ibuC ion 
% 


Average 
Contrt* 
but ion 
% 


Low Contri'^ 
butioii 
% 


No 

CotUirl* 
button 
% 


OUU 


V) 




18 


6 


a 


School A 


' 11 


21 






11 


Siliool B 


1<> 


18 


16 




)l 



The cihuvf jjuppori the ionlf»nllun that it's not Juat a requlrtfcl pro* 

KTHin th*U i» impcwturiL, but Ihi* (^rugrrtin niUKl have a h^^alth fitnesfi thrust to^ 
a i I pct iiLt i ludc'B . 

II.JVC wp inllufruptl out slu(ii*nls' behavior? KieU) teat results reveni our 
a.tucJi»nl,^' tire ia rxrfl I cut lanliorfspiratory f itneRS. 

Percent 
Who' Coniplptpcl 
Test Untie r U:00 



Mpii ( 1 . so nil Irs ) 
\v(MmMi ( I mi I i-s ) 



Mean 



91% 



Thrc-r .nIilition.il ijue'slioiih wore jsked lurrtuit httnient.s: 

1. hiMoie yon wt-rr anfple<l a student at ()Rli, hriw many total miles 

— ^ti-ti-. a^tuu . ) us uu Liu' . , J venj^iie „J»i^c,,,y.Pl^K^ , . . «, 

2. Currently, huu many total mi lea a wpek cio you jog'V 

WhcMi y*»u srathiale t rom (»IU(, iiow many mi lea a week, clo you plvin to Jog? 
Avi'iane Mlle« Per We<»k 



lu-fore 
i!ur rent 
After 



l.O 

I 

5.^ 



I he-lirvt" h(»\»evpr, the m(»st signifirant aupport lor a re(|iiirc(i phyalcfll 
fdu^alion pro«ram wilb a health lilneHS emphaaia ia the reaulta of a survey of 
unr alumni >e plntu-^.l jdiys i c a I ail I v it y of atnmni I r(Hii MJ?0 to 1977, 



ORU Alumni 
Other Alumni 




70 71 72 73 74 75 76 77 
.1, Aerobics Program portlolly Implemented In 1973-73,, 
a AeroWos Progrom refined in 1974 75 with Health Fitness 
■ — O^uf s«-edde4"; •■- 

3. Aerobics Program fully implemented in 1976-77 with medlool 
sofeening* . - 
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Pi-evention of Orthopedic Injuries Related to I^H:: 
APTobtc (Jogging) Exerciso 

' • ^ By David Cundiff. Ph.D. • 

Associate Profeasor 
Oral 'Roberts University . 

I ntroduct ton 

Iti 1977, n Galluj) poil asked Aiftericons whether they participated In dfillyV 
nonwork-oriented physical activity designed to keep them physically fit and if 
Ui©y did, whether that daily activity included jogging. In 1961. when the 
qupatlons were asked* only H percent of ibe saniple had replied af firiflatlvely* . 
in 1977 a surprising A7 percent gave a po&itive reply with- almost no difference 
PXlBting m the muiibers of males (50 pertent) and females (^5 perC0i)t)» Twenty^ 
four percent of those who worked out dally we»;e joggorS, which was a projected 
U percent of all Americans and 74 percent of those joggers covered at least I 
mile a- day. 

Tne Jogger or long*slow distance runner (LSD) whxf covers 30 miles/week 
plants e^nch foot move than I million tlme^ a year.. Fear of Jogging injutly lf?^ 
becoming a major obstacle in convincing lay persons to start exercise programs 
• and cause a high dropout rate in some programs. These atress-induced injuries 
_^o^3j.gnaled by the onset of localized pain. In. a study. Q.f , the incidence of-^ 
running injuFrer~tn-45er long-^^ runners, the follo^in^ percentages were 

exported: * 



Calf 9% 
Hamstring 9% 
♦Achillea 18% 
Heel \h% 
Arch 15%" 



Hip Vl% 
Knee 35% 
Shin 19% 
^ Anklft. 23% ' 
Forefoot 22^ 




\ 



Eighty*three. percent of the runners claimed one or more of 'these injuries*, 
\, ' 

Many'joggers and LSD runners Jeopardi:;;e their well-being by falling/to ^ 
'i-pcogniae the basic mechanical causes' of Jogging injuries. Thevnormal mechanics 
of distance running can be isujnmarized by thi^ term "heelHoe.'^ The support phase 
ot the typical Jogging gait is divided into the following supports phase rneGhafliCSl 



Mjeel strike 
supination , 
ifflpoct bearing 



' pronation 
stress^tflssipation 



Tbe ofj ■ 

supination impact- 
lever lifting 



JC • ' 
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Normal Wpyr 
(right foot) 



Abnamfll Wear (right foot) 
(caused by excessive pronation) 



Figure 1. Norma) one) abnormal shoe wear 



Thff prop<»r approach to the , prevention and/or management of Jogging Injuries mifst' 
Iciilmic* attention to the fol lowing t^erot lous j Detern)ine whether there are 
fitructui^ar foAt and leg weakneasoa, mUBcle. imbalances, or lack of flexibility 
«nd the overuse syndrome. 



— Any abnormal fool plant or exce^^i^e leg rotatlan In the suppoft ph^se may 
cause locaUsied foot, leg, kuee, or hip stress* Examples of Improper ^upp^rt* 
phnae mechnnlca Are: femorol anteverslon with externa I tibial rotatioa>. sucl^^-- 
fUt feet fiM^^forword varuR (extreme pronation). Correction for faulty weight 
tli«({r(butiota and reduction of excessive rotational stress on the knee and hip 
ciri be? done In two ways. Sh oe co ntrol *--- adequote heel width prevents hyper^ 
pronation and snugly tied shoes will control heel movement at heel strike. 
> Qr}>^ ot ic contrpj^ a soft insert can- be used to suppoift mild foot plont de» 
>r«figcffletit or a rigid orthosis with cear foot or forefoot, post provides tlli be^t 
ffohtrol of severe pronotion or supination weoknessesi An attempt should be made 
Ito Kflve* a foot plant that the big toe Is inside^ the knee\ 

^f.y*£].^- [•mH 9i Uii' -The posture of our sedentarV 

Uvea leads to shoVleninji of rertaili muscle groups such as the hamstrings. 
Hu; :le tightening and ahorteninR m the resting state is a common response to 
punnnig ^itress and leads tu muscle imbalance. Running oveVstrengthens the^ 
fllifcigpavtty muscles (^soas, hamstring, ond calf ),, resulting in. increased t^sion 
end v>-ork in the opposing muscle group (quadriceps, abdominal, and anterior 
biblflUa). Corrective exercises involve 8trc<tchlng the strong* tight group as 
,defflon«t rated below. \ s - 




Figure 2. Stretching lllopsoos and quadrlcep muscles ^ 
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Figure 7.. Strengthening aoterior 
t ibia Us muscle^* 



Figure 8, Strengthening ejrector 
splnae muscles » 



Ovil'.ysj? Synd rom e! Wfieti FiomechanTcaT "weaknesses are "present and one ""J3<ls- 

Ihe excess stress of^'hard workouts, insufficient recovery periods afl^/oe iWj^fopet - 
approaches to training » a bfeakdown can be manifested through localised ^aili liid 
general fatigue* O^ttman* PpUock, et al^J found that- leg-^muscle SQ^^s^iess and 
^ shin Splints were more prevail en t in Joggers who trained in a S^day^pee^weelt 
group,^compared to 3 and l-day groups. The leg loreness was chronic throughout 
the 26*week program for 6 of 13 persons Inr-the 3-day group/ The S^day gtoup 
cproduced the greatest improvements: in cardiovascular fuf^ctix)n and body COttposi*' 
tion but^they did not recommend a prograin of S-^day-per^week for beglnning<^ jOffg^tii 
, To avoid the effects of overuse ^^ynrfromej the body warning sympt9rfts should be 
heeded by: % 

1) resting until localised pain subsides, and 2) modifying tifalning ro^i^inii 

'Siimhiary - ^ . 

1. The prevention and/or successful manag^metrt of Jogging inJurldS depi^ndi - 
; on the analysis of the static and dynamic aspects of tha jogger's 

gait. , * \ ' 



lERJC 



110 





2. 



5. 
6' 




Tc^iitmeat af Live basic under lytAg wuscU iiabalauce or structural 
wttaknos* will improve orj)revant most problems. 

Shoe modi blcet ions can balance the foot and control rotational streis 
ot the knee and htp: The even distribution of force in the isid^iStance 
phone reduces foot strain. 

Surgery or local injection should bo used with caution. Reaponse to 
brief reel and anti-inf latmnatory medication should be monitored and 
training patterna and/or shoe style should be altered. 
"No oiedicai treatment can produce instant healing. 
An ounce of prevention is the key. 



■'J 
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Incarporntlon ot Ae»ri'i)ic Exercise Into 
llralth MAihteriiince Prografnii ol Bualnesi» <ind Industry 

by taiiiia CoUicino 

PcpaicOt ' Inc. 



The beginning <inil the organuation uf « corpomte fitness prog^jroca dlfjftfifs 
Blight ly from LliP bfgiuning ^md organ 1 2Ui t ioi, of <i university progriKft of pH^ot^ 
c'onunercl*il titneua program. Existing corp.irfltP fitness programs tend to be those'^^ 
of larg^e miiltlnaiiunal compflniea reflating a major scgmenVof the Fortune' 300* T'^ 
Siicli rompiiniea are Exxon, Peps no, Texaco, Doping, Xerox, Pr.udential r Cha'se 
HonJiattaa, and Ford, to name a few. These programs vary In objectives and sl%ft. 
DiisiPfllly they fall into two rutegories* medlial or recreationah**or fl combtnattaO 
of tire two types. Within this structure, eligibility for entrance into a pro^ 
gram l« based either on position grade/salary status (matnJy executive programs) 
or, a program open to oil employees. Many companies delineate this structure . 
further into separate fitness programs: executive and employee, These fltnuss 
programs ran be operated .is company and iri-^house fitness programs where the 
facilities for ekercise and changing are located within the company's physical , 
plant or as an "out-of-house'* program in which the facility is located In a 
WCA or private health club. The latter type of program usually "contracts^* 
with the 'company rather than the individual. In-house programs tire either 
totally supported by the company or a nominal fee is charged from the parti* 
cipant'ft aionthly check. The out-of^house program usually cliarges o flat 
corporate membership fee with slightly reduced rates when bought in multiples. 

How have programs come into existence, and why the sudden growth? It would 
be nice U all programs were initiated because of health reasons but this, ii^^ 
most ln!itance8, la not the case. Some other reasons are: as a status symbol , ^' 
or simply that the architect in designing a new building decided to put In an ^ 
exercise facility, or a major competitor has one and therefore we'd better have 
one. Wli.atever the Initial reason, be it a status symbol or a program on 
experimental pilot basis, i/i most cases, after the program has dev^eloped the 
initial unde.r lying philo^phy no longer prevails. The now prevailing convic* / 
tion is based on strong^jjftysio logical dpta, medical benefits, and supportive 
psychological fe^^lings. At this point, 1 would like to emphasize the <lire need 
for good research on corporate fitness programs: program paVticlpation^ fitness 
improvement,* life-style modification, ^and cost effectiveness of the various fitna^i^j;^ 
programs. Probably the conunon justification given for fJ,tness programs Is that 
physical fitness programs will increase work prodn^rtiv Uy and reduce absenteeism. 
Tills is a wprtliy goal, but it is my belief that ^a fitness progt^^m should go ' 
beyond that Justification and try to chan"9l!!f.culCural norms. Norms are those 
behaviors expected, accepted, and supported by a group oi people. This can be . 
any typ? of grmip, but the people within any particular group will establish 
certain behaviors which will have a profound effect on the way we 1 Iva our live$» 

" For example, the style of hair, the width of a lapel, or where we sit at 
dinner. These norms are not particulaaMy bad oV very Important to us, but the 
norms that I wish to focus upon today are the negative cultural norms. Some of 
these norms f^ut be a matter of life or death. For example, drinking while- 
driving, eating a 2,000 calorie business lunch every day, the need to take % 
vacation, and the workload and stress bui Id-up at the office. How common are 



J 
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ttoM pdrviiBivc^ negative nprm»-,-^aiichj>8 olcoholr drugs, obesity, motov flcclcjents* 
Widty, fiUeaa, Bmoklng, ciutrliton, antT inoct I vUy» all of which are spawaed by 
Wf 8ocl©tV*? Th9 reaeiirch of Robert AUen» MocrUtown» N,J.» searcfies for tbe 
aumrs. Vmen ffmployeea wprc aa^ed whether these above*tneatl6fied negative n«rnis 
imiatoil m their environraent , 75 percent of. the negative norms were checked by 

^e.xeapondenta aa. existing. It there la a high instance of negative nornis In 
tfittr cultjirst what ore the p^'rreived fjifferencefe in our present health culture? 
Im. other words, if you auk Homipone* what -is'the company doing about health nor^ns 
ftfld what should they be doing, the results would Induite a large norm gap of 

^gjrproximately 40 percent. Furthermore, whe'n asked what is the perceived company ' 
liupport^.for good he-ilth habits^ 80 per«^nt ot the respondents noted very poor or 

:,pt enough support for a tulturjl change. Ther&foVe it is on this framework that 
pr«sent tttness prograwa should be based^ to help part icipants^cope with pervasive 
negative norms and the means to reach self-achievement life-style changes. 



How to implement a filnc«Bs program: I think it is germane to understand the 
hierarchy of lurporatc setting. The mode^ prestMited represents this format. 

(•HIKK KXKCUTIVK OFFICER (CRO) "* 

PRESIDENT 

SKNIOR VICE-PRKSIDBNT(S) 

VICE-PRE,SIDKNT(S) ^ 

riENER/\L MAN^\GKKIS) 

^MANAGERiS) (»F DKPARTMENT(S) 
(PERSON MEL AND CURPOR/m: SERVICE) 

,1 MEDICAL DIVISION 

CORPORATE FITNES^^ PROGRAM 

In moat in«tanic8\ the* corporate fitness program is' under the auspices of the 
Vlce-^Preaicirnt of Personnel or Corporate Services in which the medical department / 
Is housech It IS withm this deportment that mo^t fitness programs operati. But 
regardless ut the pxji t ihain ol comman*!, the schema is a long, complex, hierarchical 
ay-Stem usually resulting in a slow, tedious pathw,iy by which to implement change. 
Having a ^lii^hly ranktMi pnt>ponent (if fitness can Hasten the process. j 

Purposes antl R(*li«»ls: Here cire some of the major purposes and beliefs that 
I believe 8hoo4d exist in corporate (itness programs. ^ 

9 *i * 

A company .ponsorni fitness program should be conducCed as an adjunct to the 
company's medical program, ' 

Considt^ral ion should be given to programs of physical training, rehabilita* 
tiott, and self-achieving life^style. 

Physical litneHB programs .shou Id be conducted on company tlm?if at all 
poaaiblet or within a I lex-time work schedule. i- 
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4 PiiPt tcip/^nti shouW not be ptac)?d In competition with one another In termii 
of etforta expended, seals obtaJ.ned, or strengtli incrca^d. It is^ more of a ! 
life^Vjyle cli^nge rather than peaking to run Ihe ilew York or Boston Marathon. 
Running 'a niarathon may be a carry-ovej resuftant g^aT^i^a program, but It fs 
not the primary ajjn of a corporate fitneus program. 

All prograiivfi should be supportive, educational, and motivational, with an 
establishiHl feedback systemto help each individual understand the oKercAse 
i^^^Mff% atresh'test ing reauuS, and behavioral mod.ficatlon techniques. 

* /"^"^ - 

Adminjatrnt ion: Ea^rh ag«ncy (govcrnment^universlty > or privtite) once. ' 
havitig estabi ished a aet* of purposes an^l objectives can implement them into a 
fiuictional opiating pirograa). The underlying codesof. operation is based on tho 
allocated space, t ime ^comjuitment , eaSh outlay, and , J unique to fitness projrainsj 
legal rami! nations. WJien these are resolved, then operational pjcocedures 
proceed c^n a day^to^day schedule. These J'nclude: 

♦Definite hotf-ra of operation for the facility should be established. If you . 
do nc3t establish strong gu Ulel ines part i cipants wi ll abuse the hours'". 

*Paet icipantr should receive a^ speciflc training program coord inatedsto ^mt 
corporate policy', #aml in conjunction with the comfvany*s medical policy aiid the . 
individual's beftt interest. . ^ 

There should be a method for tracking compliance/adherence of pan . l ipation* . 
Research from Candd<i indicates the most import/int form of motivation for adhereftce 
to a fjQtrrsa program was the "retest." When combined with'some form of educa**^ 
tional Aeedbac^k, ^le adherence rate was markedly strengthened. Surprisinglyj 
T*shirtB ranked<t)erow reteiCing and educational feedback as a motivatibnal techft 
'fnitjiie far compliance/adherence to ^ fitness program. \ ' \ 

t There must be an^eatabl ishraent of strict safety rules in rejprds to use of 

equipment and strict enforcement of "cxerciSe" training policies. . 

One should Jbaerv^ and comply with; fede.ra I regulations, *sucb as OSHA (Occu** 
.patiofiil Safety and Health Art ) 'concerning exposed chains or moving^ bol«ts. and . 
7eTecCrfcaT safety codes. " • ] ~* • — - 

^Dreas c^fdes should be established. Within mdst' corporations there is a 
logo, which Cnn r^presen^: a feeling of belonging. - ' ^ ^ 

Research and evaluafion should be conducted to determine the* effect of th6 
program-and tt stated objectives have been met. ^ "> »^ 

Meilical Provisions: ' ' * . ^ 

All camiidatea should obtain^ medical clearance for physical activity, ' . 

Medical emergeficy procedures jshould be e'stabl ished . Kmergcncy buttons 
ahould.be .placed m the appropriate locations wlthifT the. exercise at*ea and ^ 
locker room. The stress • test ing room, as well as the exercise area, should have** 
... a defibrillator, oxygen, and drug cart available. The staff should be CPR ^ 
trained. An operational plan should be devised and procedures praQtlced. 
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R»«uU» of tho portlripftot's progms In the corp-oreU flCnesa progru!! 
vKlKMjld «om to tho ?30tllc«l nutt on 4 p(?riodic schedule and also ta the 
i5;|fi:flie'tpiint'« own private physician, upon request.- - 
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A eompiUfion ol ihesss and dtss^ttstions in prtysio^ii Mucauon, henth 
and reer«M involving lemaie'su&iectS' Bmm m categomid is 
follows motor tearomg. psycnoiogioai and tHomechsmoii asp^cfs. 
sporusttidy. physioai sducauon lor the hintseappsd. health, asachtng 
ntethod/curncuium/admmistration. and reaialion/lelsufs 1976 

224 pp <243-2SM4) $3 00 



jHiTEO mum m h»itm, mtmi 

lU&ltfON. Am RECRMTION 

AiTI&a) compilation of research published m over 100 periodicals and 
abstracts of master s and doctor s theses tn these areas 
1970 (Vol 211 Available Fall 1979 

^1^78 (Vol 20) (241-26170) $7 00 
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r^obtned m one oubhcaiion. Volumes il and Hi supplement m M 
volume. pubTitfied ui 1970 and now out at print Volumi 11 m 
and dissertatfioos dented to scDool He^mi edaeflttQd^pubilhid dUM 
iheyetPs ideothrough t9d9^'Voiume III oov«r$tft0yeafl.1d7O*t$/f 
entries ineiuOB av*^r. uti$. degrees receded, dasi lta$ mm 
and/or degrH recetved*. advisor's name, atid institution grinlina iher 
degree 1978 160 pp. (244-26l|) M 

IM6W$ RiSIMCH mroRTI HI 

the third volume lA a senii of tmm iSf lignri ti^pMt Iti 
pra(»iUonir with stsmtlfie^ivtdinci on wM^ lo but dt^Honi i^M 
to progrsims of physKii i^Mty ind kihliy^ l^r gtrft inj Wm. m 
21 reports dei with sucti topics as endurahqe trafnlng. fhmatv 
attituMs toward physical lotlvtly. phyid^ m iiHRf)^^ ipt 
patticipation patterns, soctole^lcil per^pj^ti. (WniQf iitnlr, lira •* 
roles. swimgKngmovemints.iitdiit. tttecoiMifitillpglfiMlllii 
levels and can be easily understood by the pir^Oii wfrngtil;! 
background in research and. si^iiHoe.'' wf* 
« 160 pp J43^2«!04} 

NIUAMUTY THiORTY APf NOP MAT! PQH MPIUKfl # 
MOTOK PtRPOnMANCe s . 

A monograph summan^ing current thiAKIng on nlibllity theory 1^ 
motor performance measures. Sections m witf^ (hi Mm^ 
deviriooment of reRabiity Oieory. sources of .^nibiKy M ffUght bt 
Identified in a measurable sdiilduie. 8nd ginir^fi^ibAty tl)igfy*ii i 
Rberan^ation of rekiabiity theory. For the mu(^¥. theoMai IA4 
graduate sttJdent rn areas devoted to the study of motor oerforfMn^ 
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HEALTH EDUCATION COMFLETEO RESEAUCH 4 

A compitaiion of1k8ei*d) m health aducauon completed during the 
period 1070 through <9/2£^epiesenting 312 theses and dissertations 
from 40 institutions 1974 412 pp paperback (244-2559?) $13 75 
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statistics 1973 # 160 :)P (243-25472) $2 25 



An up-to-date Isttng of researd) studies, including projecti «rd. 
published . articles, in ail areas of dince^ 
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followed, and a resume of results and conciuslofli. 1$1^$. 
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